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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. This tank was construction was
completed in 1944. The tank received first cycle waste, REDOX high-level
waste, coating waste, and laboratory waste until 1975. Between July 7, 1975
and February 2, 1976, P-10 pumps were installed, and 41,700 gallons of liquid
waste were pumped from the tank. Tank 241-U-110 still contains an estimated
195,000 gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being
followed. Spikes are performed on either the undissolved sample, or the sample
after dissolution as directed by the chemist. If the spike addition is found
to be less than 20% of an analyte concentration, the spike recovery is not
reported due to errors introduced by the precision of the sample analysis. The
concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independentiy from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relaae only to the sample identified as segment 3 from core 5 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
thei$aﬂ?1es. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The total
organic carbon procedure was corrected and these analyses will be repeated



!

9

wherever possible.

A1l sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity to minimize any errors introduced by
the loss of moisture. Drying samples before analysis resulted in radiation
exposure increases of about a factor of ten. In order to reduce and control
radiation exposure to laboratory personnel, the samples were not dried before

aliqouting and digestion. This policy may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch

report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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SAMPLING AND CUSTODY DATA



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

{1} shipment Number 5~ ’321"8‘1 (2} Sample Number 8q.-04-0 {3} Supervisor %—. = M

(4) Tenk _24l-v-110 Grmiser /7 (6) Segment 3 {7) Cask Serial Number f0/3Z FeB wrpd
Radiation Survey Data: B FIELD {30] -LABORATORY (9) Shipment Description:
Over Top Dose Rale ¢ 4/;,',_7{44 [ 1 A. Work Package Number 2w -B8-saq5 (W
Side Dose Rate , . /] 5 Wine [ B. Cask Seal Number For Future Use
Boltom Dose Rate l S el L3 7 €. Sampler Number Used 59
Smearzble Contamination /.b_(j o)) D. Date and Time Sampler Unsgaled A-7-89 PorsAm
Gipha) it E. Expecied Liquid Content 0-20%
£ 00t SO f. Expected Solid Cantent D= 100%
(bela-gamma} (be12-9zmma) - Bxpect 8 ! e
RPT y AP G. Dose Rate Through Drili String L00 m;-;;,.
sypature] (gnazire) H. Expected Sample Length iz

{10) INFORMATION (Include statement of laboratory lesls lo be performed, *}

Charscterite Scsr\c-‘\"" qccora:/:j 4o WHC-EP-~8210

*Reference lahoratory work request, if available.

Comments:

Cove. F 5

{31) POINT OF ORIGIN [+2] SENDER HAME [U]%ﬂ;{g:&!} TIME {14} DESTINATION {16 RECIPLENT HAME

zal-u-ne | pr £othel] | o508 2728 ek 1/iD8 _Bosk

[17) DATE AND TIME
RECEIVED

206w Brca SEND IR UGN ATUAE . 200w Arca RECIZIENT SIGHATUBS ///% 7 /a0
, .&?/45;4 1000 A7 ?é; % ,

(15] Seal Intact Ypon Release? | {18) Seal Intact U‘pon Receipl?. {19) Seal Data Consistent with€fis Record?

E"ﬁi [1 No ﬁYes 0 No Shipment Na.

- Yes 1 Ne H Yes I No

Sample No.
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Interim

Rev.B 3/27/90

S5T-1

Summary of Core Samplec

Single Shell Tank Waste Characterization

Phase
A

Tank ID: | 241.U-110 Date Sampling Initiated: | 9/19/89
Riser ID: |19 Date Sampling Completed; | 11/7/89
CorelD: |5

. | LabSerial No. - FOOO3 Lab Scriat No.
o2
g Customer 1D. No.  89-008 E, Customer 1D, No.
(1] az
v Last Segment? NO G| Last Sepmem? )
Lab Serial No. FO027 Lab Serial No,
~ *
< | Customer ID.No,  g9-029 2 | Customer 1D, No.
8 &
(3]
vi | Last Sepment? NO & | Last Sepment?
LabSerial No. F5001 Lab Serial No,
[ o
- ~
g Customer ID. No.  @9-040 7 | Customer 11, No..
g, g
¢ | Last Segment? NO §° Last Segment?
- Lab Serial No. F5033 Lab Scrial No.
— -
g Customer [D, No. 89.041 g | Customer 1. No.
(X a
¢ | LastScpment? YES ‘50 Last Sepment?
Lab Serial No, o | LabSerial No.
v Laal
g Customer ID. No, g’ Cuwstomer 1D. No.
e
o | Last Sepmen? &3 | Last Segment?
. L)
- Lab Serial No.-, | LabSerial No.
g Customer ID. No. 5 Customer 1. No.
[ 7
| Last Segment? U | LastScgment?
Lab Serial No. -+ | LabSerial No,
Lol bl
8 | Customer 1D, No, % [ Customer 112, No.
53 &
& Las Segment? Y1 Last Sepment?

H. S. Rich

Irinted Name

Date:  4/18/90

Verificd by:/ y £¢/C. M. Seidel
Signature Mitntel Name

Date: 4718/90

Sipnature

BPrinted Napie

Approved hy_,%/{/a /7?74/ L. H_Taylor

s

Date: ‘/‘/?"70
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SAMPLE DATA SUMMARY



SUMMARY DATA REPORT

Tank 241-U-110
Core 5
Segment 3
Customer ID 89-040
Untreated Sample
sample Duplicate

pH 12.28 12.94
Percent
Water 39.20% 39.06%
Fusion Analysis
Total Alpha 0.79 uci/yg 0.6%9 uci/g
Totat Beta 1930 uci/g 1830 uci/y
GEA .
Cs-137 356.3 uci/g 32.9 uci/g
Uranium 13900 ug/g 11700 ug/g
water Digestion
Fluoride 825 ug/g 2020 ug/g
chloride 1600 ug/g 1490 ug/g
Nitrate 7480 ug/g 72800 ua/g
Phosphate 3640 ug/a 17300 ug/g
Sulfate 2500 ug/q 2380 ug/g
Total organic Carbon and Carbonate

2923 ug/g 1730 ug/g
Total Oranic Carbon (Second Analysis¥*)

<530 ug/g <530 ug/g
*See introduction
LT Less Than Detection Limit

10

(First Analysis*)

Acid Digestion

Aluminum
Barium
Bismuth

Beron

Cadmium
Calcium
Cerium
Chromium
Copper
iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Holybdenum
Nickel
Silver
Sodium
Strontium
Tantalum
Tin
Titanium
Zinc
Zirconium

Sample

119471 ug/g9

3 ug/g

+ 3537 ug/g
LT

LT
212 ug/9
LT
593 ug/g
69 ug/g
8124 ug/9
LT ug/g
709 ug/g
LT
@15 ug/g
5067 ug/yg
41 ug/y
5% ug/g
LT
75687 ug/g
692 ug/g
LT
50 ug/g
100 ug/g
59 ug/g
104 ug/9

Duplicate

133517 ug/9
747 ug/g
3534 ug/y

804 ug/g

741 ug/g
91 ug/g
LT

1494 ug/g
923 ug/g
8330 ug/g
576 ug/g
1192 ug/g9
980 ug/g
988 ug/g
5340 ug/y

846 ug/g
28 ug/g

527 ug/g

80622 ug/g

726 ug/g

791 ug/g
17 ug/g
62 ug/fg

904 ug/yg

866 ug/g
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PHYSICAL TEST RESULTS
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Interim

3,27/90

£5T7-3 Rev.C

Single Shell Tank Phase

Extrusion of Scgment - Physical Tests I-A
Lab Segment Serial No,: F5001 Customer iD: 89-040
Analyst: Richard L. Weiss Date Extruded:  11/08/89
Drainable Liquid Liquid Submitted for Segment Analysis? -- No
Gross <10ml Tare Net
Serial Date/Time / Estimated
Specific - Calculated
Appearance of Liquid:

No liquid was collected,

Dimensions of Segment

Complete Sagmant Obtained? NO Length: 1{4.0inches |Calculated Volume: 11,0 cubic in.

Remarks none

Appearance of Solid:

Sample was dark brown. Slighty moist on the lower surface drying towards top. The last 1 inch of
the top of this sample was dry and crumbly with no cohesion.

Penctrometer © " [ 18.8 fbs/sq in { Remarks: none

Homogenization
Procedure: TO38A-00712 Revision: F Quantity of Material 187.37 grams
Date Homogenized: | 11/10/89 Time Homogenized: 5.0 Minutes
Opperator:  John R. Smith (65286)

Laboratory Notchook Referenee WHC-N-313-4 4
Nutdwwl. No, Page No.
) n )

~ A
Prcpam@%&.%‘é@ Herlene S. Rich Date:  3/27/90
Signature Primed Nanwe

) -
Verificd by:_(eZrted. j Cary M. Seidel Date: 3/27/90
Avnature uinted Nonie
Approved BL"‘%‘/ 7—74/ L.H.'Fa.y]or Dater___4~/9-90
7 .‘iigl{u )r( Printed Naime B ) )
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S5T-5 Rev.C  3,28/90

Single Shell Tank
Segment -- Subsamples

Phase
1A

CustomerID: 89-040

Volatile Organic Analysis

Lab Segment Serial No.  Fs001

VOA Sample Laboratory Serial Number: 89-040-34

Date Sampled: 11/08/90

Sample shipped to PNL for analysis.

Particle Size Distribution Analysis

Particle Size Sample |Laboratory Serial Number: F5001

Date Sampled: 11/08/90

Sample analysis performed at 222.S

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample:  F5001 Date Sampled: 11/10/90

Laboratory Serial Number of Duplicate Sample: F5002

Fusion Analysis of Solids

Laboratory Serial Number for Sample:  F5006 Date Sampled: 11/10/80

Laboratory Serial Number of Duplicate Sample:: F5007

Laboratory Serial Number of Spiked Sample:  F5008

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample:  F5016 Date Sampled: 11/10/90

Laboratory Serial Number of Duplicate Sample: F5017

Laboratory Serial Number of Spiked Sample:  F5018

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F5011 Date Sampled  11/10/90

Laboratory Serial Number of Duplicate Sample: F5012

Laboratory Serial Number of Spiked Sample: F5013

Labomtory Notecbook Relerence
WHC-N-313-4 4
ok i /-. Notbook Nu. " Page No.
Prepared(by: ) Herlene S. Rich Date:  3/28/90
T SiEmatire Printed Nivne
/ i .
Verificd by: . gerer M (je‘%&/ Cary M. Seidel Date:  3/28/90
Sipnature Piinted Namie
= |
Approved bx/)%/f/ ZK L B Taylor Date:_4/-/9-90
Signisture / Printed None
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Particle Size Analysis:

E 3 [ T T 1 L TR — W o T |
e

Farticle S ooz Mma l wone v

PROCESS CHEMISTRY LADS FARTICLIE AMOL Y LES

A, TR L MBS eI E G 1, O
STATILSTICS.

9

SAMFLE NAME @ S8T, BON0O031,FS001,H20, DBR/SHK

FILE NAME : AIASST\FS001.003

DATE : 1571171989 ' ACOD. RANGE @ 0,5-150 ! COUNTS 134016

TIME : 11:04 ! ACQ. MODE : SAMPLE LI £ Y T 0.9%

CONFIG. : 1 (0.7 81 1 ACR. TIME 1 568 SEC { §8.0.U, : HA73

CELL TYPE : MAGNETIC (3! SAMPLE GIZE * # i CONCENMTR.: 4.16+048 #/7ml
SAMPLE TYFPE : REGULNAR ! REQ., CONF. : 93.004(0) | SOLIDS 3 FLOE-03 A

+

MEAN Diameter S.D.
Humber, Length H 1.67 Em 1.67 pm
Numbers Area : 2.38 Pm 1.893 pm
Numbers Volune H J.%92 Pm 2,50 Pm
Lengthy Area : 3.37 B .84 Hin
| mr)thy Volume H S.11 pm .22 Rin
fresa, Volune : 773 Pm 10,08 pm
Yalume, HMoment : 20,856 Fm 21.23 Bm
MEDRIAN Diameter MODE COMFIDENCE
Number H 0.99 ¢m 0.75 Pm 100, 00k
Arpa H 4.89% pPm 4.7% Pm PhHERY
Volume H 11.63 pa H.75 Pm Do bt

Particle Size Analysis:

15
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SAMPLE NAME =
FILE NAME

1 A\SST\FSQ0L 003

S8T, 000031 FEO01 yH20,DRE/SBK

DATE
TIME
CONFIG.

CELL TYPE

SAMFLE TYPE =

ACR. RANGE

o 1EHOS H/m]

P 15711789899 : 0.5-150 ! COURTS 134016
r 11104 ! NCQ. MODE : SAMFLE P B.MLF. CI LI 1

t 1 (0.7 81} ! ACG. TIME : S4B SEC Vo SeDaU. T 4373

: MAGNETIC (3})! S5AMPLE SIZE = 4 ! CONCENTR.:

: REGULAR ¢RER. CONF. ¢ 95,000 () ! SOLIDS H

F.OE-0E Y

Hame:  SST, BBEBB31, F5E81, HZH, DBD/SHX
4, 1E+86 R/m1C 59,6%)

Hode at

({ SCALE RANGE (yu): 8 ~ 18

55.32"]
19.521‘
44.87-
39.'5'41-1l
33.81—:
2?.52-:
ZZ.BZ{
16.5% -
ll.Bz-:
S.Sz-:

Mz—t——--
#

B.75

—

—————

PROBABILITY NUMBER DENSITY GRAPH

Local Hedian = #.9%m
Local Hean{ul): 1.62pm
Local S.D.(ni): 1.42mm
Local Conf(nl):188.80 2

I RS

| I [
7 i 9 0

Size (in microps)
Linear Scale
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SAMPLE NAME : SS5T,RO00031,FS001,H20,DER/SDK
FILE NAME t AI\SSTNFSO0L1 . 003

DATE r 1S5/11/71989 PACR . RANGE t 0.5-150 T COUMTS s 1340146

TIME s 1130y ! ACG, HMODE : SAMPLE I Sun.F. r 0,95

CONFIG. s 1 (0.7 81) t ACe. TIME 1 S4B SEC 1 8.0.U. s H37H

CELL TYPE : MAGNETIC (Q)1 SAMPLE SIZE : 4 { CONCENTR, : 4.10R+04 #7500

SaMFLE TYFE @: REGULANAR ! RER. CONE. H 95 . QD% (V) t SOLINS H Q.HF-10 v
PROBABILITY HMBER DISTRIBUTION GRAPH .

Hame: SST, 300831, FH8R1,H28, DEB/SHEX Local Hedian : B.9%m

4, 18486 #/ml( 99.6) Local Hean(nl): 1.62pm

Local S§.B.(nl): 1.42pm

{{ SCALE RAHGE (pm): 8 - 18 )} Lacal Conf(ni):168,88 2

188‘4-]
99.!!5!-'l
BB.BZ-:
70.82-)
bﬂ.Bz-:
58.82-:
4B.Bz-’,
3B.Bz—:
28.92-
LB.Bx-’I

L ey e ey e A e A e R
1 3 ]

Size {in microns)
Linear Scale




SAMPLE NAME @ SST,BO00031L, FS001,HRO,DRR/E0K

FILE NAME : N:\SSTAFSO01.003
DATE ¢ 1571171989 f ACH. RANGE = 0.95-130 1 COUNTS : 134014
TIME : 11100 1 ACE. MDDE : BAMPLE tOBLNLF. T L7
CONFIG. r 1 (0.7 51} 1 ACO. TIME v S48 SEC HER -3 s N E 3 4373
LELL TYPE + MAGNETIC (3) SAMPLE SIZE : 4 ! CONCENTR. 2 4, E+0S I a)
SAMRLE TYPE : REGULNAR i REQ. CONF. I Lu ) S V) tSOL1IDS E oS~ 00 Y
PROBABILITY UDLUHE BENSITY GRAPH

Kame: SST,BRO603%,F¥5081,H20, DBE/SBK Hedian @ 11.63pm
9,5E-85 co/ni(168.982) Meanfmvl): 3.52px Hean(vw): 28.086/m
Hode at 5.08 pn S () 2.G8pm S.D.tuw): 21.23pm

(¢ SCALE RNNGE (pm): ADJUSTED >} Conf(vm): 96.606 %
23.32-1
13.32’: M
tﬁ.ﬂz—:
H.Bx-: '
12,82~

1 -
u}.!!:Hl
ﬂ.az—:
G.Bz—’l
4.Bx-"
2.82
B0z ﬂ

! l J f
8 18 28 3@ 4 S8 68 7B 88 98 109

g

Lt

I

9

Size (in microns)
Linear Scale
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GAMPLE NAME ST, BOOOIIL S FSO0L . H20, DRE/SEIK

F1LE HAME NINSETVFSO01 . 003

DATE : 1571171989 | ACE. RANGE @ 0.5-150 i COUNTS t 130014

TIME T 11:049 .V hACD. MODE T SAHMPLE ! S5.N.F. 10,95

CONFIG. + 1 (0.7 S1) | ACQ. TIME : 5468 H5EC i 8.n.U. 1 4373

CELL TYPE 1 MAGNETIC (3)! SAMPLE SIZE : 4 t CONCENTR.: 4.1E+06 dt/ml
: 2 95.00%0Y) 1 SOLIDS : 9.GE-02 %

SAMFLE TYPE REGULAR 4 REQ@. CONF,

PROBARILITY UOLUHE DISTRIBUTION GRAPH
Hame: $ST,8088031,F5091, H28,DRB/SHX Hedian : 11.63pm
§,5E-085 co/el(108,82) Hean(rv):  3.52m Hean(yn)! 20,00pm
- S.D.(nw):  2.58pm S.0.(um): 21,23
{C SCALE RANGE Cym): ADJUSTED » Conflyn): 96,06 2
lﬂﬁzq'
9B.Bzﬂ
8e.0x-
?B.Bxﬂ
ﬁﬂ.ﬁz—:
SB.Bz—:
48.914'
BB.Bz-{
268.02-
lﬂ.Bzﬂ

Size {in micrang)
Linear Scale
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UNDIGESTED SAMPLE ANALYSIS
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911 272520334145

Single Shell Tank Project Untreated Sample Results 373090
Tank: 241-U-110

Core: 5

Segment: 3

Customer 1D:  89-040

Check Blank Sample Sample Check
Stondard Duplicate Standard
Laboratory ID: F5000 F5021 F5001 F5002 F5004
pH 100.00% 4.85 12.28 12.94 100.90%
Fiater 95.40% 0.4mg 39.20% 39.06% 96.20%
Approved b H.8. Rich Date: 4/3/90

Verified by: /%m (/(j C.M. Seidel Date: 4/3/90

Approved byé%%/%é_ L.H. Taylor Date: '5/// 7/?0
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Interim

Rev E

§§T-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer ID.: 89-040

pH analysis of the solid sample,

404700

Instrument AL10653
Procedure/Rev  |LA-212-103/A-3
Technolopist 6C269 M. Franz
Date 11/22/89
Temperature - |24.9C
Starting Time 08:00
Ending Time 11:30
Chemist Richard E. Brandt
Description Lab. Id. Description lab, Id.
1 | Initial LMCS Check Std. F5000 12
2 | Reagent Blank F5021 13
3| sampte 89-040 F5001 14
4 | Duplicate of 89-040 F5002 15
5 | Final LMCS Check Std. F5004 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No, & Aliquot | Of Standard
LMCS Check Standard | 72C11/5.0 mL 5.0mL
— S e
Prepa ré%%g é Hil;iitl'lriﬁ. Rich Date:  4/5/90
—
Verified byA et eq MM Cary M. Seidel Date:  4/5/90
Siduature Pintcd Namc
Approved by '/%,7:;; 4 LJ'LT‘*:‘YI"r Date:__4/+/9-50
Sipnature Pringed Name
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Interim

470490

Rev E

§5T-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer ID.; 89-040

% water in sample 838-040.

Instrument N/A
Proccdure/Rev | LA-564-101/D-1
Technologist 6B598 R. D. Hale
Date 11/20/89
Temperature - [(120C
Starting Time 14:30
Ending Time 15:05
Chemist Richard E. Brandt
Description Lab. Id. Description Lab. Id.
11 Initial LMCS Check STd. F5000 12
2 | Reagent Blank F5021 13
3] Sample 89-040 F5001 14
4 { Duplicate of 83-040 F5002 15
5 | Final LMCS Check Std. F5004 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot  [No. & Aliquot | of Standard
LMCS Check Standard | 11C11AG/1.0g 1 gram
7 v
Prepafed by: & » Herlene S. Rich Date: 4/5/90
Sighatltre ) rinted Name
Verified by: M ‘.5&4%{/ Cary M. Seidel Date:  4/5/90
= $hanature Printedd Name
Approved by%/«‘ Z{ L. H.'T&\/ lor Date:_4/+/9-9p
7 sigaawre /7 Printedd Nane 7
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KOH FUSION ANALYSIS
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Single Shell

Tank

Core

Segment
Customer 1ID:

Laboratory ID:

Fusion Digestion

Total
Total

Alpha
Beta

GEA
Cs=137

Uranium 3

241-U-
5
3
89-040

Tank Project

29 2 1

Fusion Analysis

Laboratory Results of Solids

Units are Sample Wet Weight

211 2°

110

Check Blank
Standard

F5005 F5020
89.20% <6.23E-04 uci/L
93.70% <3.10E-04 uci/L
108.30% <0.0487 uci/L
98.60% <2.0 ug/L

Sample

F5006

3.31 g/L

7.90E-01 uci/g
1.93E+03 uci/g

3.63E+01 uci/g
1.39E+04 ug/g

Sample
Duplicate
F5007

2.57 g/L

6.90E-01 uci/g
1.83E+03 uci/g

3.29E+401 uci/g
1.13E+04 ug/g

* Ratio of Standard to Sample insufficient to calculate spike recovery.

Spike of
Sample
F5008

58.00%
112.00%

Check
Standard
F5009

88.00%
92.80%

109.20%
95.40%
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Single Shell Tank

Tank

Core

Segment
Customer ID:

Laboratory 1ID:

Fusion Digestion

Total Alpha

Total Beta
GEA

Cs-137
Uranium

9 11

Project

241-U-110
5
3
89-040

Check
Standard
F5005

89.20%
95.40%

105.90%
98.60%

Fusion Analysis

Sample Results on Laboratory Digestions

Blank

F5020

<6.23E-04
<3.10E-04

<0.0487
<2.0

uci/L 2.63E+00 uci/L 1.78E+00 uci/L
uci/L 6.39E+03 uci/L 4.68E+03 uci/L

uci/L 1.20E+02 uci/L 8.46E+01 uci/L

ug/L

Sample Sample
DBuplicate
F5006 F5007

3.31 g/L 2.57 g/L

4.46E-02 g/L  2.81E-02 g/L

*Ratio of Standard to Sample insufficient to calculate spike recovery

Spike of
Sample
F5008

98.00%
112.00%

Check
Standard
F5009

86.40%
94.80%

98.00%
95.40%
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Interim

Rev. E

55T-102

Analytical Batch

4704790

L]

L.ab Segment Serial No.: F5001

Customer 1D,: 89-040

Fusion Dissolution.

Instrument N/A
Procedure fRev | LA-549-141
Technologist 6B598 R. D. Hale
Date 11/22/89
Temperature 450C
Starting Time 10:30
Eading Time 14:30
Chemist S. A, Catlow
Description Lab, 1d. Description Lab. 1d.
1 | Reagent Blank Fs020 12
2 | Sample 89-040 F5006 13
3 | Duplicate of 89-040 F5007 14
4 15
5 16
6 17
7 18
8 19
] 20
10 21
11 ' 22
Primary Book | Second Book | Third Book Fina! Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
N/A
/[_/‘ i) o |
Prepa 7 g,/’z‘._.‘ Herlene S. Rich Date:  4/5/90
Sipnature % Printst Name
Verificd by: A M Cary M. Seidel Date:  4/5/90
adalure I'rinied Name
Approved h%/{z 7;74 L. H. KY}"Y Date: f//?/‘/‘d
Hipmatne Printed Name v i
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Tnterim

4i04/90

Rev.E

§5T-102

Analytical Batch

Lab Segment Serial No.: F5001

+

Customer ID.: 83-040

Total Beta + Total Alpha analysis of the

Instrument Multi-Detector Fusion Dissolution.
Detectors 13, 14, and 15
Procedure / Rev .548- . U
cedure/ LA-548-101/A-2 WA45709, WAS7276, WAS7277,
Technologist 6C269 M Franz Samples were prepared in batch, but
Date 11/29/89 counted randomly.
Temperature N/A
Starting Time 08:00
Ending Time 13:30
Chemist 1 S. A, Catlow
Description Lab, Id. Description Lab, 1d.
1 1 Initial LMCS Check Std. F5005 12
2 | Reagent Blank F5020 13
3| Sample 89-040 F5006 14
4 | Duplicate of 89-040 F5007 15
5 | Spike of Sample 89-040 F5008 16
6 | Ending LMCS Check Std. F5009 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard 83B44/10 mL 10 mL
Spike 83B44/10mL | Sample/t.0ul 10.001 mbL
H. S. Rich Date: 4/5/90
Pinred Name
. Vﬁ ’ :
Verilied by./_ 7LV C. M. Seidel Date:  4/5/90
ipature Printed Name
Approved by‘:_«ﬁ' 7}-& C b H'.TE"‘/ lov Date: ?///9 /70
Signature Privteed Mo 7
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Interim

4504790

Rev.E

88T-102

Analytical Batch

Lab Segment Serial No.: F5001

*

Customer ID.: 89-040

GEA Analysis
Instrument WA77228 & WA401934 Fusion Dissolution
Procedure /Rev | LA-548-121/C-3 Sample are prepared in batch, but counted
randomly,
Technologist 6B598 R. D. Hale
Daie 11/27/89
Temperature - |N/A
Starting Time 14:02
Ending Time 19:00
Chemist .} 8. A, Catlow
Description Lab. Id. Description Lab. |d.
1 | Initial LMCS Check Std. F5005 12
2 | Reagent Blank F5020 13
3| Sample of 89-040 F5008 14
4 | Duplicate of 89-040 F5007 15
5 | Spike of 89-040 F5008 16
6 | Final LMCS Check Std. F5009 17
7 18
8 19
g 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard
| LMCS Check Std. 30B44/2.5 ul 22 mi
Spike 30B44/200 ul | Sample/200 ui 22 ml
Prepargd by:< H. S. Rich Date: 4/5/90
: Printed Nane
Verilied by: d% _M C. M. Seidel Date:  4/5/90
spalure Prnted Name
Approved hY{?J —/{/ 7 4 L-H’--Iayfow Date: //?40
{ signature / . Priated N
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Interim

Rev.(Drafty 1/18/39

58T-103

Single Shell Tank Phase

Calibration Record I-A
Analyte: Isotope, Mixed Gamma
Procedure  L(Q-508-003 Revision: A-0
Instrument: GEA Detector #1 Property Number: 401934
Technologist: 3. L. Anderson Payroll Number: 61473

Date: 3/2/89

Calibration Standard ID:  56B40 D1 o » ]

Analyte Concentration: N/A
Type of Calibration: Gamma_Energy Analysis (Efficiency)
Instrument Reading
Dilution Concentration | Units =
1
2
3
4 SEE ATTACHED
5
6
7
8
9
10
Comments:

Prepared by: GMRA/)M CA Davey Date:___ 4/18/90
N

.‘ii[-yrafuf? /Q Printed Name
Vcrific&m@%&#z; H.S. Rich Date:____4/18/90
Sitnatur Peinted Name
ﬂ L
Approved by%f‘f/-%vp ( L.H ﬁy b Date: :///?/?ﬁ

Sianature Printed Naune




DETECTOR: 1

GEOHETRY CODE: 42

GEOMETRY DECSRIPTION: 22 ML LIoutD, POS 2
CALIBRATION DATE: 14-Feb-89

ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 1D: 56840 D1

ENERGY (KEV) ¢ ) EFFICIENCY (COUNTS/GAMMA)

59.536 5.721347€-03

88.032 1.51256BE-02
122.0614 2.04195BE-02

165.853 1.856472E-02
279.1967

3N.668 1.042777€-02
. 513.99 7.855059E-03

661.65 6.038966E-03

89a8.021 5.300244E-03
1173.237 4, 210416E-03
1332.501 3.785537E-03
1836.129 2.931033E-03

L EQUATION 0-165 KEV
LOG(EFF) =  -5.343694E+01
LA +  2.034704E+01 *LOGCENERGY)
+  -2.0BU264E+00 *LOG(ENERGY) 2
&%

EQUATION 165-1836 KEV
< LOGCEFF) = 8.372735E+00
+  =7.762489E+00 *LOG(ENERGY)
b * 2.01769B£+00 *LOG(ENERGY) ™2
+  -2.447560E-01 *LOG(ENERGY)"3
+

e 1.067720E-02 *LOGCENERGY) "4
£y
’:\-.
GEA CALIBRATION RECORD PROCEDURE LQ-508-003
— DETECTOR: 1
GEOMETRY CODE: 43
o~ GEOMETRY DECSRIPTION: 22 ML LIOUID, POS 3
CALIBRATION DATE: 16-Feb-89
ANALYST(S): : J. L. ANDERSON/M. R. DOWELL
STANDARD 1D 56840 D1
EHERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.397695E-03
88.032 3.6414486-03
122.0614 5.035820£-03
165.853 4.620516E-03
279.1967
391.668 2.619018E-03
513.99 1.890740e-03
661.65 1.78B247BE-02
898.021 1.392563€-03
1173.237 1. 1171896-03
1332.50 1.007670E-03
1836.129 7.782502E-04

EQUATICN 0-165 KEV
LOG(EFF) = -5.354B69E+01

31



EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

32

LOG(EFF) =

+

+ + & 4

1.975354E+01 *LOG(ENERGY)
~2,020858E+00 *LOG(ENERGY) "2

4 .001880E+01

«2,.857555E+01 *LOG(ENERGY)
6. T4B440E+00 *LOGCENERGY) "2
7.173093E-01 *LOG(ENERGY) "3
2.821760E-02 *LOGCENERGY) 4

PROCEDURE 1.G-508-003
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Interim

Rev.(Drsft) 1/18/89

Single Shell Tank
Calibration Record

Phase
LA

Analyte: Mixed Isotope Standards

Procedure LQ-508-003

Revision: A-D

Instrument; GEA Detector #2 Property Number: 401934
Technologist: J. L. Anderson Payroll Number: 61413
Date: 9-1-88

Calibration Standard ID: 56B40 D1

Analyte Concentration: N/A

Type of Calibration:

Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration | Units =
1
2
3 SEE {ATTACHED
4
5
6
7
8
9
10
Comments:

Prepared by: /J WCQA—O) DGWU;\/ CA Davey Date:___4/18/90
Signatffs) Printed Noe

Verified %j H.S. Rich Date:__4/18/90
S[p{mluu ) Printed Name T

Approved bzdl?//b// 7 L.H. 'T-“‘/,‘;'r Date: ﬁﬁ/fo
Siy ||.|Illrs Prindedd Naene

. 55T-103



GEA CALIBRATION RECORD PROCEDURE LQ-508-003

DETECTOR: 2

GEOMETRY CODE: 43

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3
CALIBRATION DATE: “ ° 28-Sep-808

ANALYSL(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56840 Di

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)
59.536

a [ . 032
122.0614
165.6853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501

1.476000E~-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000LE-03
2.81L0000E-03
2.327000E-03
1.790000LE~03
1.437000E-03
1.277000E-03

7

EQUATION 0-165 KEV
LOG

EQUATION 165-1836 KEV
LOG

1836.129

(EFF) =

+ +

(EFF) =

9.824000E-04

~-5.826B30E+01
2.165450E+01
-2.198930E+00

-2.233890E+01
1.174520E+01

*LOG(ENERGY)

*LOG(ENERGY )2

*LOG (ENERGY)

-2.739550E+00
2.655450E-01
-9.668420%E~-03

*LOG(ENERCY )2
*LOG (ENERGY )™ 3
*LOG (LENERGY) "4

+ o+ + 4

34
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9

GEA CALIBRATION RECORD

DETECTOR:

GEOME''RY CODE:
CEOMETRY DECSRIPTION:
CALIBRATION DATE: +«
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-122 KEV
LoG

EQUATION 122-1836 KEV
LOG

35

592.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

(EFF) =

+ +

(EFF) =

+4 4+

PROCEDURE LQ-508-003

2

12

22 ML LIQUID,
21-0Oct-88

POS 2

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.408000E~-02
1.516000E~-02

9.929000E~03 -

7.578000E-03
5.875000E~03
4.927000E~03
3.727000E-03
3.085000E-03
2.683000E-03
2.10Z2000E-03

-6.654070E+01
2.5B3780LE+01
-2.677550E+00

~-1.050740E+02
65.428950E+01
-1.503170E+0L
1.533670E+00
~5.838530E~02

*LOG( ENERGY )

*LOG (ENERCY )" 2

*¥LOG (ENERGY )

*LOG (ENERGY ) "2
*LOG(ENERGY )" 3
*LOG(ENERGY ) "4



Single Shell Tank
Calibration Record

Phase
A

Analyte: Mixed Isotope Standard

Procedure L.Q-508-003

Revision: A-0

Instrument; Detector #3 {GEA)

Property Number: WA77228

Technologist:  J, L. Anderson

Payroll Number: 61413

Date: 7731789

Calibration Standard ID; 56B40 D1

0

.4

70 3

3

Ipterim

Rev.(Draft) 1/13:8%

SST-103

Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)
Instrument Reading
Dilution Concentration |Units =
1 .
3 SEE AJTACHED
4
5
6
7
8
9
10
Comments:
Prepared by: C,@VV\”) DOU-U«)(' CA Davey Date: 4/18/90
Signatary v Prinited Nume
Verified H.S. Rich Date:___4/18/90
Printed Nanwe
Approved by =5~ r/{/- 2»; 4 L -H-'ﬁ\y/o\” Daie: f//?/fﬂ

Siguuture P Printed Namne
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!

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRAYION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-18356 KEV

GEA CALIBRATIOH RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALI1BRATION DATE:
ANALYST(S):

STANDARD 10:

ENERGY (KEV)

EQUATION 0-165 KEV

37

59.536
88.032
122.04614
165.853
279.1967
39,668
513.99
661.65
898,021
173,237
1332.501
1836,129

LOG(EFF) =
+
+

LOG(EFF) =
+
+
+

59.536
88,032
122.0614
165,853
279.1967
391.668
513.99
661.65
B89a.01
1173.237
1332.50
1836.129

LOGCEFF) =

3

41

22 ML LIOUID, POS 1
2-Jul-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.B33765E-02
2.881764E-02
2.756557E-02
2.270614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4, 7T3005E-03
4.278530E-03
3.3712366-03

-1.113845€+01

3.484260£+00 *LOG(ENERGY)
-3.9904659E-01 *LOGCENERGY) "2

-2.052334E+01

9.121738£+00 *LOG(ENERGY)
-1.553578E+00 *LOG(ENERGY) "2
B.018034E-02 *LOG(ENERGY) ™3

PROCEDURE LQ-508-003

3

42

22 ML LIowiD, POS 2
2-Jut -89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMAY

7.455306E-03
7.462748E-03
7.578302E-03
6.963814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243€-03
1.0113326-03

=6,B38496E+00



|

9

EQUATION 165-183& KEV

LOGCEFF) =
+
L] * +
.
GEA CALIBRATION RECORD
DETECTOR: ’
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STAKDARD ID:
ENERGY (KEV)
59.536
BB.032
122.0614
165.853
279.1967
391,668
513.99
661.65
898.021
1173.237
1332.501
1836.129
EQUATION 0-165 KEV
LOGCEFF) =
+
*
EQUATION 165-1836 KEV )
LOG(EFF) =

+
+*
+

GEA CALIBRATION RECORD

38

8.819509€-01 *LOG{ENERGY)
-9.970528E-02 *LOGCENERGY) "2

3.082260£-01
~1.410839E+00 *LOG(ENERGY)
1.0428908E-01 *LOG(ENERGY) "2
=5.874725E-03 *LOG(ENERGY)"3

PROCEBURE LQ-508-003

3

43

22 ML LIQUID, POS 3
2-Jul-89

J. L. ANDERSON/M. R. DOWELL

56B40 01

EFFICIENCY (COUNTS/CGAMMA)

2.020462E-03
1.924344E-03
2.0272316-03
1.7123716-03

1.056509E-03

7.115743E-04
5.243926E€-04
4.5515BSE-04
4.223636E-04
3.139091E-04

-5.300788E+00
-3.550643E-01 *LOGCENERGY )
3.2726356-02 *LOG(ENERGY) "2

=9.815549E+00

2.402920E+00 *LOG(ENERGY )
=4.4280877E-01 *LOGCENERGY) "2
2.059131E-02 "LOG(ENERGY)"3

PROCEDURE LQ-508-003
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¥ GAKMMA SPECTRUM AMALYSTS *
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CAMBERRA SPECTRAN-F V2,06 SOFTWARE g7 o5

2906 COUNTING RODM JACHOV-B? 14102155

u +

ANALYS TS FPAROMMETILIRS

MR UNIT MIHRER? 1 / ALIC URIYT NUMERER! 2.0
DETECTOR MUMBER?G 2 / GROMETRY MUMRBERY 42
SFECTRUM SIZ20! 4096 CHANMELG

ORRER OF SHOQTHING FUNCTION? S

NUMRER OF BRACKGROURS CHAMMELS! 4 ON FACH 81DF OQF FEAK
FEAK COMFIDENCE FACTORT 0L.0Z

INENTIFICATION EHNERGY WINDOWY - L.50 KEV

ERROR QUAOTATION?! 1.94 SIGHMHA UMCERTAINTY

ENVIRDNMENTAL BACKGROUND SURTRACTET
LLI CALCILATION PERFORMETD

HEASHURED ENERGY NIFFERENCES L ISTED

HULTIPLET ANALYSILS FERFORMEDR '

SPECTRNAL NATA READR RIRECTLY FROM HULTICHAMMEL ANALYZER ANO?
AMALYZED RY? YR

SAMPLE DESGCRIPTION! FGOOT SEGMENT 6
GENMETRY DEGCRIFPTION?
SAMPLE BIZE! L.0000F1L00 FA J CDNVERGSION FACTOR! 1,0000LF00

STAMIARND SIZEY 1 .00000400 VA
ANALYSRIS LIRRARY FILE: n@LEOS
27 G
COLLECT STARTEDR OM »1--MOV-89 AT 131120142
COLLEGT LIVE TIME:!: 000, SECONTIS

REAL TIME? J00h5. GECOMDS
LEAD TIHE? 0.17 X%

NECAYEDR TO 0. DIAYSs  0.,0000 HOURE BEFORE THE START 0OF COLLECT

EMERGY CALIBRATION PERFORNMED L7-MAR-8%
EFFICIENCY CALIRBRATION FERFORMERD 21-0CT-88

40



Loarop i
2026 CDURTING RODM T-NOV-82 14:02150

F oo R ANALY ST S

PK CENTROID  ENERGY FWHK  EACKEND  NET AREA  FRROR NUCIL TDES
CHAMMEL KEV KEY COUNTS COUNTS %
1 1324.05  661.44 1.62 210, 26184, 1.2 £8-137
1B 661,85 26, 13.9
D2921.71 1440039 2,45 b 160, 1643 K-40
2§ 1440, 85 156, 3.8

ERROR RUOTATION AT 1,946 SIGHMA
FEAK COMFIDENMCE LEVEL AT 83.0%

B~ ENVIRONKMENTAL RACKGROUND FEAK

EACKCROURND SURTRACTION PERFORMED USING FILE RRKOOL2
RACRGROUKD DESCRIPTIOND BRKG

BACKEROUND COLLECT STARTER DM T0--AUG~BE AT 14144100
BACRKGROUMD L IVE TIME?R 60060, SECOMDS

41




27 T
2228 COUNTIMG RODM ROV B8P 14102155
Red
SAMPLE? FG00G sm@nayT Y s
DATA COLLECTED ON TO-HOV-89 AT 123112142 |
DECAYED TO 0, nAYS, 0.0000 HOURS REFORE THE START OF COLLECT.

RANDIONUCLIDE ANALYS IS REFORT

NUGCLIRE ACTIVITY CONCEMTRATION IM  uCi/[FA EMERCY COMHPARISON

. HECAY (KEW)

MEASURER ERROR CORRECTED ERROR EXFECT  BIFF

AM-R41  LLIIZG. 78E-04 LTS 6 78604 59.54
AM=247  LLBZ1 75604 LLIEA  7GE-04 74,67
RA-LEY  LLIEL, §9E-04 LLO<L 89509 356,02
BA-140  LLDSA27E-04 LLISA 27604 GH7 .27
CEFRA44 LIS 0AE-07 LLTEA O4Em03 133,51
CO-80  LLDG, GOE~0S LIRSS, SOE-0 1332, 50
CR-G1  LLIIZ9,5RE-04 LL149  SRE 04 200,09
CR-1ZA  LLRCA, &7E-0% LLI7A  67F =05  795.084
CH-137 5, 6GE-02 F-9,B1E 04 5o BT 0° F-R RIE-04 61,65 0,01
EU-152 LLD<L,90E-04 LLIL , QO 1408,01
EU~-154  LIDZ1 . 6BE-04 LLIEL . 6RE- 04 L AR74.,45
EU-15%  LLDSE, 11E-04 L%, 11604 105,31
FE~59  LLDC7,50E~05 LLIE7 . GOR-05 1099, 25
1-121  LLIEU276-04 LLI<1.27E-04 264,18
K~A0 LLI L 00K -0 LR, 00F-07 1140,75
LA=140  LLD<S, 81605 LLIES 81605 1596, 720
HN-54  LLI<A,270-05 D54 27F-0% RX4. 83
MA-22  LLIS,9BE-05 LLH\u.9HI-0" 1274, 55
NE-9G  LLDEI, 97605 LLIOEE, 97 76%, 78
NP«237  LLDC6R0E~04 LLDS ﬁ..OF 04 Bb,50
FL=239  LLIZO . 9BE-01 D9 O0E-01 129,30
FU-241  LLIS3, 10E+01 LLIC3, 106401 148,57
RA«224  LLIC2, 02603 LLIE2 02607 ' 240,99
RA=-224  1LDC1, 23003 LLTIM L 93E-03 1RAL 1O
RU-~103  LLD<1L, 27604 TLLIL . 27104 497,08
RULOZ  LLIGL, Z2E-04 LIS 33E-04 497,08
RURNA04 LLDCL, 21E-03 LIS, P1F 03 3“1.30
SR-125 LLDE9.805-04 LLD=Z9 . B0E~04 76,33
BE-7% LLE<1, 1404 LIS A6E~0A “&4 6o
SN-113  LLDSL(74E-0Q4 LTS, 76F-04 291,67
SR-8G  LLD<L,226--04 LLD%L, 22604 13,99
TH=2208  LLI<7, 22603 LLIE7  I2F~03 B4,37
U225 LLIK1.26E-04 LLREL  R6FE~04 185,71
Y--80 LLD< . 08E-05 LLISG . 006~ 05 183606
ZN=-65  LLIA1.44E-04 LD AAE -0 ' 1115.55
ZR=-95  LLR<7.BRE-05 LLIK7 4 RBE - 05 764,73
TOTAL S, 6GE-~02 +-2,B1E-04 5\ BGE-07 $-9 . B1E -0

ERAR = X%y MEV/RIGINTEGRATION

MAXIMUM PERMIGSARLE ACTIVITY = 1,16F-08 UC/TA

TOTAL MEAGURERD ACTIVITY = 5,65E-02 (+-2.81F-04) UL/EN
2 TECH. SPEC. =0 Seidoxies (-0t

ERROR QRUOTATIDN AT 1,96 SIGHN
LLIE COMFIDEMCE LEVYEL AT 84.0%

42
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FEAKS FELIMINATEDR RY HACKGROUND SURTRACTION

CENTROXIN ENERGY RET ARFA ERROR  CAMMAS/HBED
CHAaMNMEL LY I COUNTS %
2904,710 1A40.39 140, 163 S 090F01
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¥
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CAMBERRA GPECTRAN-F 2,04 SOFTWARE
‘ t?@’
222~ COUNTINE ROOM )Vﬁ-NUU"B?
ANAL Y SIS FPAOARMAMETERS
MCA HNIT NUMRER! 2 4 ANG UNIT HUHMRBRER? 1.0
DETECTOR MUMBER? 1 /s GLOMETRY MUMBER!? A2
SPECTRUM SIZE! 409246 CHANNELS
ORNER OF SHOQTHIMG FUMCTIOM! 5

HUMRER OF RACKGROUND CHANNELS! 4 DN EACH SIDE OF FEAK
FEAK COMFIDEMCE FACTOR! 85.0%Z

INERTIFICATION ENCREY WINDOW! +=- 1,30 KEY

ERROR AUOTATION?! 1.94 SIGMA UNCERTAIMTY

ENVIRONMENTAL BACKEROUNT SURTRACTER
LLT CALCIULATION PERFORMED

HEASUREDN ENFRGY DIFFERENCES LIGTEND
HULTIPLET ANALYSLIS FPERFORMED

SFFETRAL DATA, READ DIRERTLY FROM MULTICHANNEL ANALYZER ANl
ANALYZED RBY! VRE

SAMPLE DMESCRIPTION?! FHO0S SEGMENT 10
GEOMETRY DESBCRIPTYIOM?

SAMPLE BIZE: 1.00001+00 EN / CONUCRSION FACTOR: 1.0000E4+00

STAMDARD SIZED 1.00600100 EA
ANALYSIS LIBRARY FILE!D ANL20S

-

. 27 &Z 4
COLLECT STARTED ON/}{"NUUMSQ AT 131141364

COLLECT LIVE TIME! 000, SECONDS
REAL TINME? J004, SECOMDS
nDEAN TIME? 013 %
DECAYER TO 0. DAYSs 00,0000 HOURS REFNRE THE START OF COLLECT

ENERDGY CALIBRATION PERFORMEDR 23--MOV -89
EFFICIENCY CALYIRRATION PERFORMED 2-MAR-89
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27,
222-8 COUNTENG ROOH ,y;LN0U~89 148041353

PR CENTROIN

FE AK ANALY S T8

ERERGY  FNIHIY ' BACKEMD NET AREA  FRROR

CHANNEL KEY KEV COUNTS COUNTS %

1 1324.52 461,70 1.54 2137, 26827, 1.0
1E 461 .82 35,  46.4
2 2922.87  1461.27 1,45 5. 167,  15.7
R 1861,77 182, 11.2

ERROR QUOTATIDN AT 1.:96 BIGMA
FEAK CONFYDEMCEL LEVEL AT BE%.0X

B - FHVIRONMENTAL

BACKEROUNR
BACKEROUNR
BACKEROURND
BACKGROUND

45

BACKGROUND PEAR

SURTRACTION FPERFORMED WS8ING FILE ERKOO11
BEGCRIFTIONT ERKOO11

COLLECT STARTERD DN 10 JAN-8T AT 12:00:00
LIVE TIME: 4000, SECONDS

NUDLIDES

6-137

K-40



2008 COUN

TING RDDM

f

SAMPLE! F5009 qrrnr\rgagw%’
DATA COLLECTEDR nn/ﬁ?- NOV-89 AT 121148
DECAYED TO 8y DAYS:  0.,0000 HUURu
RADIODRUGCYL I RE ANALY®SIS It
NUGLTRE ACTIVITY COMNCENTRATION IN  wuli/EA
u R LECAY
MEASURERD ERROR CORRECTEN FRROR
AM-241  LLN<SA72E-04 LLIEA, 72F ~04
AM=247  LLIZ1.29E-04 LIS 29F-04
BA~LIT  LLI<L,G516~04 LD 51504
EA«~140 LLLO<T, 27604 LLIET  27F 04
CEPR144 LLIR, 74E-04 LLDER 74504
CO-60 LLDE  GOE-0% LLIE2, 60505
CR-52 L7 e STE-04 LLIOL7,GTF-04
CE-134  LLNAT,07E-05 LLIOCT  07F 05
CG-137 S,71E-00 49,095 -04 Ge7EE-0D 4P 09F-04
EU~152 LLDE8.756-085 LLDZE, 75E-05
EU-154, LLIZ1,05E~-04 LLID<1, OSE-04
FU--155 L2, L1E-04 LLRGS2 .11k -0
FE--59 LLDEG SOE-05 LLISG  S0E~05
I-131 LLDEL s 1AR-04 LI 1 LAL04
T K=-40 LLDED, 1FE~04 LLTEG, AZE-~04
LA=140 LILNS3,26E-04 LD 1.‘,r 06
MM-54 L2 B7F 0% LLIE2 B -0%
MA- 22 LN  2RE--05 LLT<E ZBE 05
NR=95 llnm.?'ﬂ-ou L2, 72605
NF-227  LLDZS5.41E-04 LLDLE A1E 04
~U-279 1ln’7. 30E~-01 LLRSZ 00801
Pl--24) LLTS2, 650101 LLDS2.605 101
RA=-224 LLDI1 24502 LIS 74807
RA-276  LLIEL, 64E-03 LLISE 6AE-07
RU=10T  LLICL.06E-04 LILNSL,06E-04
RULOZ LDl 1AF-04 Itn’1.11F 04
RURHAOG LIS Z9E~02 LLIS1 s 39F =03
GH~125 LLO<8,426-04 LT a A7E-04
SE-705 LI 21E~-04 LI RAIF-04
SN-117  LLI41.A1E~04 LLDZ1 . ALE-0A
SR~08%5 LLDE?, 420505 LLIE9 , 62605
TH=228  LLI4S.SAE-03 LLOES  SAE-07
U-235 LLISA, O7E~04 LLISA, 07F-04
Y-8 LIS, 5LE-05 L!ﬂ”“.ﬁjl-os
IN-65 LLO<g, 24505 LETIt, 24F 0%
IR--08 .11 4.A6F =05 Ilﬂf4.46r - (353
TOTAL 5.715moz -G OPF =04 5.715~09 }?  O9F =04
]
ERAR = S%xrX MEU/ZDNISIMTEGRATION
MAXINUM FERMISSARLE ACTIVITY + 1. 1&F-0f UC/EO
TOTAL MEASUREDN ACTIVITY = S,71E-02 (+-9,09E-04) UC/EN
% OTECH. SPEC, = XX%foxx (4- w«?w>
ERROR RUODTATION AT 1,96 SIGHA
LLE COMFIDEMCE LGVEL AT 05.0%

46

L g

/}Y Noy.-pe

?EFORE THE §TART OF COLLECT.

FFORT

EXPLCT

n92.01
24467
356,02
DE7.07
123,51
133200
320,09
05 EA
641 6T
1408.01
1274.45
105,31
1029,725
Fé64.48
1460.75
1526320
824.83
1””4«3?
I \h!o 7”
BH .50
1292.30
148,57
240,99
19{-‘0 10
497,08
A97 .01
621,080
174633
265466
21067
13,99
g4.37
1g5.71
1834.06
1115,55
756,73

14704102

EMERGY COMPARIGON
(KE\D

NIFF



PEARS ELIMIMATED RY RACKGROUMI SURTRACTION

CENTROXTR ENERGY HNET AREA  ERROR  GAMHMAS/SEC

CHAMMENL KEW COUNTS 4
2922.83 1461.23 147, 18,7 1.092E401
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CAMRERRA SFECTRAN-F V2,048 SOFTWARE

222« COUNTINE RODM. A7-ROV-292 12116105

ANAL Y G T EH FARANWMETERS

MCA UNIT NIMRER!? 2 ! ADC URIT NHUMRBER? 1.0
DETECTOR MUMRER? 1 / GLROMETRY MUMBERD A2
SPFECTRUM SIZE!D 10246 CHAMNELS

ORDER OF SHOOTHING FUNCTION! 5

NUHMEER 0OF FACKGROURND CHANNELG!Y 4 O EFACH SINE OF PEAK
FEAK COMPIDEMCE FACTOR! QU.0X

INENTIFICATION ENEREY WIKLDOWD 4 1.30 KEV

ERROR QUATATION? 1.924 SIGHA UMCERTAINTY

ENVIRODNMENTAL HRACKGROUND SURTRACTED
LLD CALCULATION PERFORMED
MEABURED ENLRGY DIFFERENCES LISTED

CF WULTIFLET ANALYSIS FERFORMED

“ SEECTRAL DATA READ DIREGTLY FROM MULTICHARKEL ANALYZER ANL
e~ ANALYZER RY! i

' GAMPLE DESCRIFTION: F-5008

GEOMETRY NESCRIFTION?

SANMLE SXIZLE: L.0000E-02 LI / DORVERZION FACTOR! 2,0000E--01
STANDARD SYZE! 1L.0000E4+00 A

ANALYGIS LIBRARY FILE! ANL2OS

COLLECT STARTED ON 27-NOV--89 AT 18:125:49

COLLECT LXIVE TIME? J000, SECOMDS
REAL TYIME? Jooa, GECOMNDS
DEAR TIME? T0.20 X
DECAYEDR TO 0. DAYSs  0,0000 HOURS REFORE THE START OF COLLERT

EMERGY CALIRRATION PERFORMER 23-MOV -89
EFFICIENCY CALXRRATION FERFORMERD 2-MAR-R9

48



22728 COUNTING RODM 27-NOV-R9 12116105

PE AR ANALY SIS

PK  GENTROID ENEREY FWHH BACKEMD HET AREA  ERROR

CHAMMEL KeY REV COUMTS CounTs %
i 122411 AéL a0 1.52 263, G1192, 0.9
- 1R a6l .82 Ja. a4d .4
2 2927054 146138 1.924 B, 145, 1744
2Kk 146177 182, 11.2

ERROR QUOTATION AT 1.96 SIGHA
FEAK CONFIDEMCE LEVEL AT 835.0%

B - ENVIRDBNMENTAL EBACKERDUND PEAK

RACKGROUND
BACKEROUND
BACKGROUND
EACKGROUND

49

SURTRACTION FPERFORMED USING FILE EKOO011
NESCRIPTIONT RRKOOL1

COLILECT STARTER O 10--JaR-85 AT 12100100
LIVE TIME: 4000, SECOMNDS

RUCLIDES

5-137

K-40



-

ann..Lg
-y

COUNTINRG ROOM Q7-NOV-ge 1714105

SAMPLEY F-36008

naATA COLLEGCTERD ON 27-NOV--B? AT 1813514¢

OLCAYED TO 0. DAYS: 0.0000 HOURS REFORE THE START OF COLLEGT,
RANIONUCLINE AKALYSIS REPORT
NUGL TNE ACTIVITY CONCENTRATION IM  uCi/LI FHERGY COMPARISON
NECAY (NEY)
MEAGURED ERROR CORRECTET FREOR EXPECT  DIFF
AM- 241 LLIEE, SOEFO0 LLI<Z . 5OEH00 59,54
AH-243  LLDCO, 405-01 LLO<O , 48E-01 74,67
BA-137  LLICB. 94E-01 LI, 96E-01 154,02
BA-140  LLIEL. 926400 LILOEY . 93EH00 537,27
CEPRLAA LLIO<G . 265400 LD 265400 133,51
£O-60  LLISL . 61E-04 LLIY  6AF -0 172722, 50
ER“51  LLIZA.620+00 LLIEA . 62E+00 770,09
£8=134  LLIEY 97601 LLOEY 7601 79%, 014
CS-137 3.97E402 -5, 9AF+00 7,97E400 45, 24F+00 661, 65 ~0,00
T EU-152  LLDZE . 95E-01 LLO<E, 95E-~01 108,01
EU-154 LLDCG. 26601 LTS B6E-01 51074, 45
P EU-155  LLN<1.4ZE400 LLDe1 . 620 +00 105, 31
- FE-59  LLN<Z%,24E-01 LILDAE P AE-01 1099, 25
T 1131 LLDCH.74E-01 LLDEG , 7AE-01 344,48
K 40 LLDSA 605400 LLIGA, 6OFHO0 1460, 7J
LA~140 LLIZ1,BAE~01 LLIGL , BAE-~01 1504,
™ HM-5A4 LI 54801 LD 54501 a34. 83
[ HAS22 LKL, 76E~01 LLISL, 76501 127 4,55
NR-95  LLIE1. 75601 LLIE1 . 7GE-01 745,78
. NPF=-232 LLT=4,0964+00 LLIEA. 090400 A4 .50
PU~229 LI5S, 225403 LLT4%, 32 402 129.30
SGFU-241  LLIZ1 . OZE+05 LLICL  RIEHOS 1AR, 57
RA~294  LLDTL.0964+01 LLIEL L O9E+01 240,99
— RA=226  LLIEL, 0SEH01 VLIS, OSEF0L 186,10
__RUS10%  LLE<6.37E-01 LLBAG . 27601 497,08
RULO3  LLOCA. 705-01 LLIEG 70601 197,08
en RURHL0& LLD<E, ZB864+00 LLD<B, 78E 00 621,80
QE-125  ILI<S, AZE+00 LIS, A2 +00 174,33
SE~7%  LLIM7.3I5E-01 LLIOT7 , 35601 264,66
SM-112  LLI<B.S5E-01 LLIER, 55501 291,67
SR-85  LLI<S,S5E+-01 LLIES, 55F-01 S1T, 99
TH-228  LLI<4,32E401 LLIE A, 32E401 a4, 37
U-235  LLI<&,97E~04 LI 6 e 97F 01 185,71
Y-88 LILIAA . 500 -0 LLIL  BOF-01 \B76,06
IN-6S  LLed ., 21 LLIS A, 21601 1115, 55
JR-95  LLhen. o8E-0 LIDED , O5E=01 T5h .73
TOTAL JLO7EL0D -5, 946400 3976402 +-5.945400
EEAR = XRf%k% MEV/DISINTEGRATION
MAYIMUM FERMISSARLE ACTIVITY = 1.16E-08 UC/LI
TOTAL HEASURER AGTIVITY = 3.97E402 (4-5.94FF00) UC/LI

2 TECH., SFPEC, = R¥NER% (F-Xpgk)

ERROR QUOTATIOM AT 1.94
LR CONFIDENCE LEVEL

50

GI6MA
AT 85.0%



Bl RETECTED PEAKS WERE USED IM THE AMALYSIS

FEARS ELIMINATED BY RACKGROUND SURTRACTION

CERTROIN ENERGY NET AREA  ERROR  CGAMMAS/SEC

CHAMNMEL KEY COuNTS “
2927014 1441.38B 145 17.1 1276401

51
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¥
¥ EAWNA SPFCTRUNM ANALYSIS
¥
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CAMBERRA SFECTRAN-F V2.06 SOFTNARE
7 _/_Jéz "
2726 COUNTING ROOM A Hnu-Rg
ANALYSIS PARAHMETERS
MCA UMIT HUMRERS 2 / ANC UNIT HUMBERS 1.0
RETECTOR HUMBER? 1 / OEOMETRY MUMBERS 42
SFECTRUM SIZE! 4094 CHANNELS
ORNER OF SMOOTHING FUNCTION! 5

HUMRER OF RACKGROUME CHANKNELSY 4 DN FACH SIDE OF PEAK
FLaK COMFPIDENCE FACTOR? 45.0X

INERTIFICATION EHERGY WINMNIDONS +- 1.050 KEV

ERROR QUOTATION? 1.924 SIGHA UNCERTAINTY

ENVIROMHENTAL BACKGRODUND GURTRACTED
LLD CALCULATION PLRFORMED

HEABURERD ENCRGY RNIFFERENCES LISTED
MULTIFLET AMALYSIS FERFORMED

SFECTRAL DATA READ RIRECTLY FROM HULTICHANNEL ANALYZER AN
AMALYZEDR RY! VR

SANMPLE RESCRIPTION! FH5006 SEOBMENT 7
GFOMETRY NEGCRIPTION!

SR
¥
W
¥
oW oW WY

SAMPILE SIZE3 1.0000FE-03 LI S CONVERSION FaACTOR? 2,00001-01

STAMIDARD GI70Y 1.0000E100 LA
ANALYSIS LIERARY FILF! ANL203F

7
COLLECT STARTEN nﬂ/yf—nov~99 AT 15109133

COLLECT LIVE TIME! 1000, SECONDS
REAL TIMO! 1001, QECOMRS
REAL TIMIE! 010 %
RECAYED TD 0 DAYSs  0,0000 HOURS EEFORE THE START OF COLLERT

EMERGY CALIRRATION PERFORMEDR 23-MNMOV--09
EFFICIENCY CALIRRATION PERFORMED  2-HAR-8?

52




i

20

B

I

9

el
PR

G COUNMTING ROON

FE AK A N Al

FK  CENTROID FRERGY FUWHHN RACKEND
CHAMNEL R Kev COUNMTS

1 1224.47 GOHL &R 1.5% AN
1R L&Y .82

-2 202,01 14621, 1.95 4.
2R 1141.77

ERRDR RUOTATINN AT 1.:94 SIGHA

FLAR COMFIREMCE LEVEL AT 85.0%

B o~ ENUIRDNHENTAL RACKGROUND FEAR

BACKGROUND
BEACKGROUND
BACKGROUMD
BACKEROUND

53

SURTRACTION
BESCRIFPTIONT
COLLECT

b
/Z--.\mu- $9 15124133

RET AREA  EFRROR HUCLTIDES
COUNTS %
G165, 2.7 CH-137
12, A a4
55, 28,8 K-40
G 11,2

FERFORMED USIRG FILE RKOO1Z

BKOO11

STARTED DM 10--JAN-085
LIVE TIMEG G006, GECONDG

AT 121003100



)/f""‘m‘.’m{-?‘?

.
209,
&K v

G COUNTIMNG ROOM

10100l 23

SAMPLE! FE006 SEGHENT 7;2é;
DATA COLLEGTED OM 4A-NOU~89 AT 15109133

DECAYED T DAYS:  0,0000 HOURS REFORE THE START OF COLLECT.

RanriroNwuyucLIDE AMNALYSIS REPFPORT

HUCLINE ACTIVITY COMCERTRATION IN  wufi/L1 EMERBY COMFARIGON
v oo DECAY LEN L))
MEASUREDRD ERROR CORRECTEDR FREROR EXFPLECT NIFF
AM=241  LLIKALZ4EH00 LLIMAL7LF OO 5954
AM-2AF LLDSL L 3IEE00 LD, 3IE400 744047
RA-132  LLDL2,30E-01 LLDS? 30601 294,02
BA-140  LLDC2 L ORBEROO LD, OBE+OD 33727
CEFRLAA LLIEE18EL00 LLI<8, L8E+00 133,51
CO--60 [ LR PR LL T2, 61AF 01 133250
CR-G1 e 4 AAELOO LLOL4 . 34F 40D 220.09
CS-134  LLDIEJ,30E-01 LAY IGE-01 790,84
Ce-137 ! POEFQ2 b ALEH00 1L20E4H02 -3 41K 400 6hl. 60 0.03

o EU-152  LLDS1 G6E Q0 LLIEL s BAGEROO 1Aa0g, 01
EU--21054  LLIG, 33501 IIf~J.33F ‘01 1274,45
& EU~1ST  LLIBA2,2EE4+00 LLIE2 20RF00 105,31
FE«%9 LLISS  G4E-01 Llﬂaaoxdr -01 1099.25
& e LI, 230-01 LLDEG 230601 RINE R R
K=40 LLRSZ 326400 LILRC? 32000 1450.7%
O LA-140  LLI<ZLARE-OY llﬂ~uo18F ~01 1594, 20
¢ MM-T4 LLDE2, 82601 LI, 896-01 834,03
M- 22 LI RO0-01 LLn 1;80F =01 1274, 509
r MR-90 LILOZ220E--01 LERZ2, 20001 745,78
. NF=237  LLR<G. 560400 LLRUSE G461 00 84.50
© PU-239  LLDU6,.23E+00 IIH’ﬁ.?”FPO’ 129,30
g FL-241  LLDA2.ZAIEH0S LT BAE 00 140,57
T RA-224 LLDEL,25E401 an\I..ur101 240,89
— ARS8 LLDCL27ELF0L LLERSL27FE+01 186,10
RU-10Z  LLDL6EALE-01 LLDEA 41601 497 .08
w— RULOJ LLTCG . 20E~01 LLINEG 75001 197.08
RURH104 LLD1 . 00001 LLIEE s 00EF0] 621,80
O GE-125  LLD<6.BBEH0O LLDC6BRELOO 17633
sL-70 LLDCG, 08501 LI, 0F12-01 294,066
SN-113  LLDC?., 40001 LILT9 s A0E~01 29L.67
SR~B5 L6 GOR-01 ELIG GO -0 13,99
TH-228 LLDCG, 000401 llﬂi6.00L101 84,37
U~-235 LR ZSE-01 LIS, el -01 CiRs, 71
Y--80 LA 25E-02 LG 25E-02 1RI4.064
ZM=-an LLNAZ2 370501 LLDLZ7 27601 111505
ZR=-9% LLOSZ2 o Q701 LLIEZ . 07R-01 756,73
TOTAL Lo20E102 4-3.615400 1o 2O0E402 3. 4615400
ERAR = %¥od® MEV/DISINTEGRATIDN

MAXTHUM PERMISSARLE ACTIVITY = 1,16E-08 UC/LT

TOTAL MEAGURED ACTIVITY = 1.200102 (1-3.61E400) UC/LT
Z TECH. GPEC, = fRfkRe (-0t

ERROR QUAOTATION AT 1.94 SIGMA

LLI CONFIRERCE LEVEL AT BS.0X

54



FEARS ELIMINATED

CERTRDIN
CHAMMEL

2023.01

55

ENERBY
Ky

1441.71

BY RBACKGROUND SURTRACTION

HET AREA  ERROR  GAHHMHAS/SEC
CounTsg - A

5% 8.8 1.G5E+01
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CANRERRA SPECTRAM-F V2,04 SOFTWARE , 2 &5

222-S COUNTING RODOM NESTINGHOUSE HANFORD /y{wwnvqu 158730154
ANALYSIS FARMNMMETERS

MCA UNIT NUMRERS 2 / ADE UNIT NUMRER: 2.0

DETECTOR MUMBER! N / GEOMETRY NUMEERY 41

SPECTRUM SIZE: 4096 CHAKRKELS

ORIER OF SMOOTHIMG FUMCTIONM! 5

]
NUMEBER OF RBACKGROUMND CHAMKELS! 4 OR EACH SINE OF FEAR
FEAR COMFINEMCE FACTOR! 83.0%
INENTIFICATION ERERGY WINDOWY -+~ 1,50 KEY
ERROR QUOTATIOND L.74 GIGMA UNCERTAIMTY

ENVIRDNMENTAL RBACKGROUHD SURTRACTED
LLIE CALCULATION PERFORMED

HEAGSURED ENEREGY RIFFERENCES LISTER
HULTIFLET AMALYSIS PFPLERFORMED

SPECTRAL DATA REAR DIRECTLY FROM MULTICHANMEL ANALYZER AHLS
AMALYZED RY? VR

SAMFLE NEGCRIPTIONT FLOO7 SEGHENTY B
GFEOMETRY NESCRIFTION?

SAMFLE SIZE! 1.0000FE--03 LT / CORVERSIODN FACTOR! 2,0000E-01
STAMINARD SIZE? 1L.Q0Q0QE100 [N

ANALYSIG LIERARY FILED AN 200
7.

COLLECT STARTED Oﬂ/k%"NOU"89 AT 15114104

COLLECT LIVE TIHME!? 1000, SECONDR
REAL TIME? 1002, SECOMDS
nEan TIME! 0,20 X%
NECAYED T0 0, TAYSy  0,0000 HOURS REFDRE THE START OF COLLEET

EMERGY CALIRRATION PERFORMER 17-0CT--09
EFFICIENCY CALIRRATIDN FERFORHED Z1- HH -89

56
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22728 COUNTING ROOM WESTIHGHOUSE HANFORD
FE NR ANALY SIS
FE  CENTROID ENFREY  FUHN RACKENT RNET AREA
CHANMEL iy KEY COUMTS COuUNTS
G320 I2.,23 1,10 1411, B19,
2 1323.45 GHl, 73 1.40 7% 4120,
2R 61,78 2
3 222,29 146129 2.2 14, 207,
3R 1460.97 2l
EEROR RUDOTATION AT 1.96 SIGHA
PEAR COMFINEMCE LEVEL AT 85.,0%
I - ENVIRDMMENTAL BACKERDURND FEAR
EACKEROUND SURTRACTION FERFORMET USIHG FILE KK00L3
EACKGROUMD TESCRIFTION! RACKEROUND
RACKGROUMND COLLECT STARTELD OM 28-JUN-89 AT 15100100
EACKGROUMD LIVE TINE? 0000, SECONIE

57

ur
u

ERREOR

14.4

2

28,

v 1
6

HUCL INES

CE-144
GG-137

K=40



!
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2223 COUNTING ROONH NF“TIIFHDUSE HAMFORT

SAMPLEY F5007 QFP;%ﬁT %

DATA COLLECTED ON ROV-B2 AT AG5!14104

DECAYEDR TO 0% RAYSG,  0,0000 HOURS REFORE THE
RAanIToRUCLIDE ANALY QIS R

NUCLIDRE ACTIVITY CONCEMNTRATION IN uCi/ZlI

. NECAY

MEAS URFD ERROR CORRECTED ERROR
AM--241  LLDLL 29400 LIS, 29F+00
AH-242  LLD4G, 61E~01 LLI< 6 61E-01
BA--1 33 lln’7 FOE-01 LLIDEZ7 24601
BA=140  LLDZ2.:.03E100 LLNE2, 025400
CEFR144 LLD<N6.72E4+00 L6, 72600
CO-60 LLDSY 306 -01 LIDSEIGE-0L
CR- 51 LLDEA24E4H00 LILISA (246400
CE-134  LILD2G, 17601 LLISS, 17601
Ce-177 Be AGEFQL +=2,B0EF00 BeAGEHOL +-2,B8RFH00
EU~152 LLDL2,508E4+00 LELDC2, 596400
EU--154 ||1ft AAE+OO LLD<1 . A4E4+DD
EL-15%  LILNL1. 626400 LILDZA 69RI00
FLC-59 LLDSE 70801 LD a 70601
I-17%1 LLNZS, 82601 LEDES BAF-01
=40 lln\t 11E+01 Lo 1 11E+01
LA=-140  LLDZ&.A%5E-01 LA G AGE~01L
MN- 54 LLDCA 52001 LLASA B2 -01
MA-R2 LALRASHA2E -0 LTS, 62001
NE-O0 LLD=SS A4E~-01 LLIFy dab-01
NE-237 llnfv 07E4+00 L1 ..07rr00
PU-229  LLICS, 990407 LLDES 99F 407
FU-241 IIH’" 0ALFOS lln~“ 0AE+05
RA-224  LLDCA, LAEROL LLICA . 1AR+01
RA-2246 1IN ABE0L /Llrft'iPli01
U103 LLDLG. 07601 LLI6,078E~01
RULOT LLIZ6.Z9E-01 LLNEA (29F--01
RURHL106 LIS, A7EH00 L2 A7 00
SR-12% LLNCS.JOE+00 LALDST 306400
SE- 7% LITEZ 0 QAR 01 L7 0 01E-01
GN-147  LLIER, OBE-01 ELDSE  ORE-01
SR-05 LLNCS . 826501 LLDES  8926-01
TH~-228  LLO<T,. 2668301 LILNSZ e 26E 401
u-235 LLIO<SZ o LAE~01 LLNE7 o 14AE-01
Y-34 LLINEA, 99101 LLTS 4, 29601
IN--0.5 LLIL  REEF00 LLICL 26K 400
IR-95 LLIE7 e A4E-01 L1LNA7, 44r 01
TOTAL B.A6ET01 +~?.BBF+00 B.46E+01 +-2,8RE OO0
ERAR - Stk MEY/DISINTEGRATION

HAYXIMUM PERMISSARLE ACTIVITY =
TOTAL MEASURED ACTIVITY &
YOTECH, SPEC, = fkxksk 4

L 16E-08 UE/LT
3,A6E4+00 (+-2,8B8E100) UC/LT
weKYRAC)

ERROR RUOTATION AT 1.96
LLD COMFINENMCE LEVEL,

SIGHA
AT B85.0%

58

FEAKG MAT AN TH Alal YOTR

7
AN

b

SRY 15120

START OF COLLLECT.
EPORT

EMERQY COMMARIGON

IREV)
EXFECT

59,54
7. 67
RTINS

e -3 L T |
-.3-’ o L

123,51
1332.50
220,04
795.0849
AL, AT
1408.01
1274.495
1.{) .Il...r
10792.,25
ZhH4A .08
1460.,73
152620
R3IA.83
1274.,.5%
/().J'lﬂ

B .50
129,30
148,57
210,.%9¢
IR6.10
197,08
197.08
A31.B0
176,33
2hHA b4
R
713,99

/4.37
1RS.71

1036.06
115,89
756,73

NIFF
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v x
ay

CENTROIN ENERGY HNET AREA ERROR  BAMMAG/SEC

CHAMNEL KEY COUMTS %
52,30 32,273 #5192, 14,4 J.80T 01

FEARS ELINIMATED Y RACKGROUMT SURTRACTION

CENTROIN ENEREY NET AREA FERROR  GAMMAS/SED

CHANMEL NEY . GOUNTS %
2902,39  14461.29 07, 165.0 5178401
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2228 COUNTING ROOM WESTINCHOUSE HANFORD }4mHOUm89 141082

A NMNAL Y S TS FARAMETERS

MCA UNIT MUMRER? 2 / ATE UNIT NUMRER! 3.0
OETECTOR MUMRER! 3 / GEOMGTRY NUMRIR? AL
SPECTRUM SIZE! 4094 CHANNELS

ORIER OF §MOO0THING FUNMCTIOM? b

HUMBER OF EBEACKOROUNRD CHARKELS! 4 ON FACH SIDE OF PEAK
FEARK CONFIREMCE FACTORY! 8%3.,0X%

INERTIFXCATION ENERBY WINLOUY 4= 1,050 KEV

ERROR QUOTATION?! 1,96 SIGHA UNCERTAIMTY

ENUIRONHENTAL. RACKGROUMD SURTRACTED

LLE CALCULATION PERFORMED
MEAGURED EMERGY DIFFERENCES LIGTED
MULTIPLET ANALYSIS PERFORMET

SFECTRAL TtaTA READ DIRECTLY FROM MULTICHARNMNEL ANALYZER ANHL!
AMNALYZED 1Y S VR

SAMFPLE DESCRIPTION? FORO20 SEGHENT 2%

GEOMETRY IRESCRIPTION:

saMPLE SIZE? 1.0000F-03 LI S CONVERSION FACTOR? 1.0000[ 00
STAHNDARD SGIZEY 1.,000QE100 KA

ANALYSIS LIRRARY FILED ARLZON

27
COLLECT STARTERD UN/yf“NOU“ﬂ9 AT 13118106

COLLECT LIVE TIHME? FO00, GECOMDG
REAL TIME? A007, SECONNG
DEARN TIME? L 0.07 %
DECAYED T0O 0, WAYS: 0.0000 HOURS REFORE THE START OF COLLECT

ENERGY CALIBRATION FERFORMER L7-00CT-39
EFFICYENCY CALIRBRATION FPERFORMEN 2A--NH,. -89
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2029 COUMTING ROOM WESTINGHOUSE HAMFORD /)4LNOU“B9 14106120
F A A N A Yy 81 €

FK  CEMTROID EMERGY  FUHM RACKGND MET AREA  ERROR MNUCLIRES
CHANNEL KEWY KW COUNTS COUNTS %z
1 1218, 57 409,31 1.4 106, 164, 24.7% RI-214,
1R 02,49 140, 8.7 RU-103
pu iB22.82 211.34 1,87 70, 512 10 02,4
2R 911.29 4. &.4
2 APANLA9 1460 T4 2,30 %, AQD ., 7.4 K-40
K3 1466G.97 &48, 1.8

ERROR RUOTATION AT 1,94 SIGHA
FEARK COMFIDEMCE LEWEL AT 8G.0X

E -~ EHUIRDMMENTAL BACKGROUND PEAK
RACKCROUMD SUBTRACTINN PERFORMEDR UGING FILE EKQOLI

DACKEROUNT DEGCRIFPTION! RACKEROUMND
RACKGROUNE COLLECT STARTER ON 28-JUR-82 AT 15100100

o

20 8

BACKOROUMI LIVE TIME!

61
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2228 COUNTING ROOM WESTINGHOUSGE HANFORD

SAMFLES FS030 SEGMENT 21
DATA COLLECTED GN/§¥"NOU~G9 AT A

1408120

a7 7
A-HOY -8 Y

2110104
DECAYED TO 07 RAYS:  0.0000 MOURS REFORE THE START OF COLLECT.
RADIONUCL X NEF AHALY SIS FEFORT
HUGL I RE ACTIVITY COMCEMTRATION IN uGl/LI EMERGY COMIARISON
“ . LECAHY (RIFV)
MEASLIIRED LCRROR CORRECTEDR ERROR EXPECT RIFF
AM=241  LLIILS,275-02 LLNZS, 33507 59,54
AM--247 LD, RZE-00 LLIOE3  B2E--02 TALEY
BA-133  LLDEG . 23502 LIS, 23E-02 356,00
EA-140 LDl A6~} LLDSYL AGE -0 QX727
CEFR14A4 LLLN<S . 01E~-01 LIS OLF--01 123,51
CO=60 LLI<S4, 700027 LLNG4 ,200-02 L3324 T0
CR--01 1.2, 28E--01 LELNA2,906.-01 INN,009
CS-174  L1L.NEAALE-02 LLOEA  ALE-02 795,04
CS5-137 LLD<A,87E-02 LLI<4, 87600 661,65
EU-152  LLD<2,82E-01 L2 W BRE-01 1A0R, 01
W EU-154  LLEOEA 77601 LLDESA (772601 1274, 45
EU-15% LLDSL 13501 LIS 13601 105, %1
€ FE~59 LLI29, 20502 LLIS9, ZRE-02 1099,25
I-121 BLLBAT 9202 RS, 220-02 qH4LA0
* g-40 LLD{i.EﬁEbOO LLDEL, 256100 14460.75
cj‘Lﬁwldo LLTSG . Q6 --QR OGS R60-03 15924.20
"~ MM 4 LLISA L AOE-0R LLIA 10E-02 RXA. B3
m NA-22 LLIG, 120502 LLIZG L2E~02 1274.55
MNF- 05 LLDEA  ATE-02 LLIOSA  AZE-00 765,78
I NP-277  LLISL,B3E-01 LIDCY (RIF-01 fd,50
. FU-Z3Y LLDZ4.13E+02 LLD<4a, 136402 109,30
: FU-241 RZ1 e 8S1RE4E04 LLDE G +0a 148 .57
“~3 RA--2724 LLIE8 A4E-01 LD, 445--01 A0, 29
RA-226  LLOCY,0105-01 LLDE9, 00601 1946410
e BU=102  LLDAZ . S54E-03 LIS GEE-D2 497,00
RULOZ  LLNDEZ . 7AL-00 LA 74002 A7 .08
w RURHLOG LLDE7 50501 LLNSZ 306 -Q1 H01.80
- SECA25 LLDCA, 24E-01 LILD<A 2401 176433
TBEw7% LRSS 22E-02 LLRSS, 22F--00 DEAAG
GN-113  LLN<A,856-02 LLOG4, 85602 301,47
QR--0%5 LLICA S1E-02 LLIEA L G1E-02 513%.99
TH~228  LLI<1,BEEL00 LLIZL RRELOD 4,37
U235 LLDET, GRE-02 LIS, 5OE-02 145, 71
Y- 80 LLDES  SAL-02 LLDES  SAL-00 LRZ46.06
IN-45 LS, A0E--021 LLI=1,300-01 1115.54%
Zhe= LILDST . ﬂqr 02 lrn~7.ﬂ4E~02 7046473
TOTAL o.oom~01 10,0001 o.oom~01 z»o.oor 01
ERROR QUOTATIDON AT 1.96 SIGNA
LU CONFIDEMCE LEVEL AT 0%.0%
“All DETECTEDN PEAKS WERE USEN IN THE ANALYgLg™"

FEAKS FIE%TIATFH Iy HAFnFROU!H SURTRACTION

s ARMTRATR  _ CRERRY NET_ARTA  ERROE. EAMHAR/PED
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12108.57 H09.7% 164, 21,3 GA6EH00
1R22. 832 211.34 Uk 0.4 SeRPEH00
2222049 1441.34 GO, 8.1 G.0851401
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4104790

Rev.E

§ST-102

Analytical Batch

Lab Segment Serial No.: F5001

L]

+

Customer ID.: 89-040

Uranium Analysis

Instrument WA77344 Fusion Digestion
Procedure /Rev | [LA-925-106/A-2
Technologist BC269 M. Franz
Date 11/28/89
Temperature N/A
Starting Time 08:00
Ending Time 14:30
Chemist S, A. Catlow
Description Lab. Id. Description Lab. Id.
1 | initial LMCS Check Std. F5005 12
2 | Reagent Blank F5020 13
3 Sample of 89-040 F5006 14
4 1 Duplicate of 89-040 F5007 15
5 | Spike of 89-040 F5008 16
6| Final LMCS Check Std. F5009 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard | 58B38/1 ul 5.7 mi
Spike 58B38/1 ul Sample/10 ul 5.8 mi
Prcpared by: @V%/i H. S. Rich Date:  06-05-90
S/ Signdiurd Prinied Name
Verified by: /?/M/wy M =St Q/ C. M. Seidel Date:  06-05-90
51 Aature Printed Namie -
Approved D)W /// ( L.H. Taylor Date:____f-/6-90

blg,mlulc

Printed Muimne
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WATER DIGESTION TEST ANALYSIS



99

Single Shell Tank Project

Tank 241-4-110
Core 5
Segment 3
Customer ID: 89-040

Laboratory ID:

Water Digestion

Ion Chromatograph
Fluoride

Chloride
Nitrate
Phosphate
Sulfate

Total Organic Carbon/
Carbonate

Water Digestion II

Total Organic Carbon

P,

Check
Standard
F5010

94.30%

95.60%
97.00%
96.90%
98.90%

99.20%

96.60%

-

Water Digestion
Laboratory Resuits of Solids
Units are Sample Wet Weight

Laboratory Segment Serial No.:

Blank

Fb022

<0.1 ppm

<0.1 ppm
<1.0 ppm
<1.0 ppm
<1.0 ppm

6.0 ug

3.3ug

Sample

F5011

9.41 g/L

8.25E+02 ug/g

1.60E+03 ug/g
7.48E+03 ug/g
3.64E+03 ug/g
2.50E+03 ug/g

2.92£+03 ug/q

F5001

Sample
Duplicate
F5011

9.2 ¢g/L

2.02E+03 ug/g

1.49E+03 ug/g
7.28E+04 ug/g
1.73E+04 ug/g
2.38E+03 ug/g

1.73E+03 ug/g

Spike of .
Sample
F5013

10.4 g/L

68.00%
54.80%
77.90%
85.60%
98.60%

92.20%

These samples were not acitified before analysis.

10.38 g/L

<5.30£+02 ug/g

These samples were acidified before analysis

9.92 g/L

<5,54E+02 ug/g

10.48 g/L

96.20%

Check
Standard
F5014

90.60%

104.00%
97.70%
97.10%
96.20%

100.10%

97.30%



LS

Single Shell Tank Project

Tank 241-U-110
Core b
Segment 3
Customer ID: 839-040
Check
Standard
Laborator 1ID: F5010

Water Digestion !

Ion Chromatograph

Fluoride 94.30%
Chloride 95.60%
Nitrate 97.00%
Phosphate 96.90%
Suifate 98.90%

Total Organic Carbon/ 99.20%
Carbonate

Water Digestion II

Total Organic Carbon 96.60%

9

!

I 2132939
Water Digestion
Sample Results on Laboratory Digestion
Laboratory Segment Serial No.: F5001 .
Blank Sample Sample Spike-of Check
Duplicate Sample Standard
F5022 F5011 F5012 F5013 F5014
9.41 g/L 9.2 g/L 10.4 g/L
<0.1 ppm 7.75E+00 ppm 1.86E+01 ppm 68.00% 90.60%
<0.1 ppm 1.50E+01 ppm 1.37E+01 ppm 54.80% 104.00%
<1.0ppm  7.04E+01 ppm 6.70E+02 ppm 77.90% 97.70%
<1.0 ppm 3.43E+00 ppm 1.59E+02 ppm 85.60% 97.10%
<1.0 ppm 2.36E401 ppm 2.19E+01 ppm 98.60% 96.20%
6.0 ug 2.75E-02 g/l 1.04E-02 g/L 92.20% 100. 10%
These samples were not acitified before analysis
10.38 g/L 9.92 g/L 10.48 g/L
3.3ug <5.5E-03 g/L <5.5E-03 g/L 96.20% 97.30%

These samples were acidified before analysis
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Interim

4i04j60

Rev.E

S8T-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer 1D.: 89-040

Water Digestion

Instrument N/A Note: Sample is not spiked prior to
Procedure /Rev | LA-504-101/A-2 digestion. This procedure provides a sample
- to be spiked later with the appropriate
Technologist 80725 S. Cervantes elements.
Date 11/27/89
Temperature . [22C
Starting Time 11/22/89 08:00
Ending Time 11/27/89 15:00
Chemist H. S, Rich
Description Lab. id. Description Lab, Id.
1 | Reagent Blank F5022 12
2 | Sample of 89-040 F5011 13
3| Duplicate of 89-040 F5012 14
41 Spike of 89-040 F5013 15
5 16
6 17
7 18
8 19
Q 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No, & Aliquot No. & Aliguot No. & Aliquot of Standard
N/A
Spike (see note)
: A H. S, Rich Date:  4/5/90
: Printed Name
Verified by: éz_:‘g? C. M. Seidel Date:  4/5/90
g ure Printed Name
Approved by /{/ 7 l L'P"’\E\/ lor Date: )’//?éd
Sipn u e Pinted Ninne
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Interim

4j04/90

Rev.E

C551-102

Analytical Batch

Lab Segment Serial No.: F5001

L]

Customer ID.: 89-040

Water Digestion - Second Leach.

Standard Type

Instrument N/A
Procedure /Rev || A-504-101 / A2 N.OTE:. Samp!e is not spiked pr_ior to
digestion. This procedure provides a sample
"Technologist E. Colvin to be spiked later with the appropriate
Date 06/29/90 elements.
Temperature Not Reported.
Starting Time 06/27/90: 08:00
Ending Time 06/29/90; 11:30
Chemist M. Rich
Description Lab. |d. Description Lab. 1d.
1 1 Blank 89-041 F5054 12
2 | Sample 89-040 F5011 13
3| Duplicate 89-040 Fs012 14
4 | Spike 89-040 F5013 15
5 | Sample 89-041 F5043 16
6 | Duplicate 89-041 F5044 17
7 | Spike 89-041 F5045 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard

N/A

sIhnkler, (o ppr e~ 8. A Cervantes

Prepared by: Date:  8-09-90
Siguature { Printed Name

Verified by: . W/V( i 5/4///(,/ C. M. Seidel Date: 8-08-90
'.'nn ature Printed Nape

Approved bya?)7/lf/ ; / L.H. Taylor Date:__ F~/6~70
Signa xtuu. Prnied Nue
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Interim

Rev.E

i5T-102

Analytical Batch

Lab Segment Serial No.: F5001

o

Customer ID.: 89-040

jon Chromatograph Analysis

1704790

[nstrument WB24721 Water Digestion
Procedure fRev | LA-533-105/A-3
Technologist 68107
Date 12/01/89
Temperawre - |25C
Starting Time 10:30
Ending Time 14:45
Chemist H. S, Rich * Chromatogram only
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. F5010 12
2 | Eluent Blank * 13
3| Reagent Blank F5022 14
4 | Sample of 89-040 F5011 15
5 | Duplicate of 89-040 F5012 16
6 | Spike of 89-040 F5013 17
7 | Ending LMCS Check Std. E5014 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No, & Aliquot No. & Aliquot No. & Aliquot [ of Standard
LMCS Check Standard | 6C11HC/100 ul 10.1 m|
Spike 40C9-A/50 ul Sample/100 ul 5.15 ml
H. S. Rich Date:  4/5/90
- Prinicd Name
Verified by:¢” % C. M. Seidel Date:  4/5/90
e Printed Name
Appraved by;_ '/// i L L. H“—Et‘/}o‘” Date:_&~/7-92
signatdic Printed Name ?
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Interim

Rev.(Draft) 1/13/89

SS8T-103

Single Shell Tank
Calibration Record

Phase
I-A

Analyte: Ton Chromatograph

Procedure LA-533-105 " jRevision: A-3
Instrument: Dionex 4000 Property Number: yB24721
Technologist: Nora Wright Payroll Number:  gB107

Date: Dec. 1, 1989

Calibration Standard ID:  Book number 35€9-60 issued 11-22-89

Analyte Concentration:  F-49.6; C1-61.0; N0.-500.5; P04-—500.6; 504-500.5 (in_ppm})

Type of Calibration:

Instrument Reading
Dilution Concentration |Units =

1

2

3 SEE ATTACHED CALIBRAJTION SHEETS
4

5

6

7

8

9

10
Comments:

Approved by@%/ L.H .%Ylar

':l-'tmlu;( Printed Naae

Prepared by: ( &J&Lﬂ) Dﬂ)\,dwj/ CA Davey o 4/18/90
=~ Printed Name Date:
Verifted b ﬁ:s EE s H.S. Rich Date:__g/18/90
Signatu Printed Name —_—
Duate: 7/’?/7(9




DIONEX SCHEDULE -~ C:\DX\SCHEDULE\89120102.5CH

Ini# Sample Name Method Name Data File Vol. Dil. Int.Sstd.
1 SETUP ... \GROUTOYI ...\891201021 1 0
2 BLANK ..« \GROUT01 ...\891201021 1 o
3 LMCS/6C1l1HC .« « \GROUTO01 ...\891201021 101 0
4 AUTOCALi1R «»  \GROUTOL ...\89120102] 1 0
5 AUTOCAL2R «« « \GROUTO1 ...\891201021 1 0
6 AUTOCAL3R R . . .\GROUTO1 ...\891201021 1 0
7 AUTOCAL4AR .« « \GROUT(O1 ...\891201021 l 0
8 AUTOCALSR .« «\GROUTOL ...\891201021 1 0
9 AUTOCALGR . .« « \GROUTO1 .,..\891201021 1 0
10 IMCS/6CLl1HC .« « \GROUTO1 ...\891201021 101 0
11 BLANK .« «\GROUTO01L ...\891201021 1 0
12 5022b .. \GROUTO1L ...\891201021 L 0
13 5011 ..« \GROUTOL ...\891201021 51 0
14 50124 .« \GROUTO01 ...\891201021 51 0
1% 5013s .« « \GROUTO1L ...\891201021 51 O
16 IMCS/6C11HC .« « \GROUTO1l ...\891201021 101 0

53

(ﬂ'ﬁ

o

Y

e

19

—

o

m n

71



DIONEX METHOD PARAMETERS - GROUTQ1.MET

Detector Parameters
Number of DeteCtors. . cieeeertceeesvensen S e eer s st entenaenans 1
Detector 1 Typeeecisseraasa reeass ceterananas cresres e CDM-1

Run Time (MinubeS)ie .. oot ies i tiivecsstansacscasaocnssssonsans 10.00
Detector 1 real time plot scale...... s P e st 20.00
Print Report...vcceeeecennse tesaseraseerrssrrraesa v aeonn Yes
Print RepPlof.eeseusscesonsssnsssnsssssssance cestreesrrar e Yes
AutoScale Replot to Highest Peak....cevev.. creean ceeerarenn Yes
Print Retention Times on Chromatogram....ceeeesssas et ann . Yes
List Peaks Not Found in this run......... ceseeceaanns ceenan No
Report Unknowns found in run..... cesesann ceneas crree i Yes
Record Raw Data...sesernsssoeissssssessrssnssssscsssssnscins Yes
Raw Data File Name: c: \dx\data\89120102 age

Record Result Data. ..o v. sttt it ineneescennenssnsncnanass No

Integration Parameters

Sampling Rate (SecondsS)...ceeeeeesvasssccnsnes veesas chaenas 0.20
Peak Threshold (mV or uS/data pt 1nterval).. ....... et e .. 0.400
Starting Peak Width (SecondsS) ...iceeeertirreesntscescnsacssas 10.0
Peak Area Reject...... ceseaan et creenas et teeeer e 1000

Integration Timed Events

Time Description

- ——— 0 L —— o S U o} Ak L L S S . el o S S S - 7y ek bk S S gy T Ty ek AL S S . . e o e S S TP

Calibration Parameters

External or Internal Calibration..... Gttt t ettt e et et External
Calibrate by Area or Height.... ittt nnennreennnensennnns Height
Replace Or Average Calibrations.........eiiiieeinnenesnuans Replace
Number Of Levels for Calibration......ceeeeeeesueanes e s 6
Calibration fit type........ e ettt e e ettt et e Quadratic
Response Factor for unknown peaksS. .....ceceereseccsnns s e 0.0
Default Injection VolUme.....o.vterevenseeanososacnnnsacnnas 1.0
Default Dilution Factor......ceeeee. T, e e 1.0

Area Reject for Reference PeakS......ctstveecoannncsscnnnns 1000
Percent Retention Time Window for Reference PeakS.......... 5.0

72
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Component # 1 FLUORIDE Retention Time 0.98

Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = 3.04502E-004
Least Squares Intercept = 3.36166E-002
Ka = =7.42672E-010
Level Amount Area Height
1 9.721L00E-002 1547 292
2 v 2.46800E-001 3814 699
3 4,91100E-001 8014 1443
4 9,72500E-001 18242 3026
5 1.20770E+000 37268 6331
6 3.67410E+000 82101 12310
Component # 2 CHLORIDE Retention Time 1.62
Reference Peak FLUORIDE Window Size 7.00%

5.28651E-004
2.16821E-002

least Squares Slope
Least Squares Intercept

nn

Ka = -4.60837E~-009
Level Amount Area Height
1 1.21800E-001 1174 211
2 3.03500E-001 3127 534
3 6.03960E-001 6384 1090
4 1.19610E+000 13048 2257
5 2.34610E4+000 26949 4596
6 4 ,51840E+000 56310 9249
Component # 3 NITRITE Retention Tine 2.00
Reference Peak FLUORIDE Window Size 7.00%

8.19167E~004
3.87713E-001

Least Sgquares Slope
Least Squares Intercept

I

Ka = 4,24548FE-009

Level Amount Area Height

1 1.00000E+000 6728 855

2 2.49250E+000 17398 2609

3 4.96040E+000 36144 5455

4 9,82350E+000 72479 10242

5 1.92690E+001 156757 21248

6 3.71110E+001 299406 37444
Component # 4 NITRATE Retention Time 4.03

Reference Peak FLUORIDE Window Size 10.00%

1.94357E-003
—-1.10952E-001

Least Squares Slope
Least Squares Intercept

i

Ka = 1.78504E-008
Level Amount Area Height
1 9.99000E-001 5537 519
2 2.49000E+000 15382 1323
3 4,95550E+000 33066 2632
4 9.81380E+000 67697 4864
5 1.92492E+001 142777 2168
6 3.70730E+001 296013 16606
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Component # 5 PHOSPHATE Retention Time 5.35
Reference Peak FLUORIDE Window Size 7.00%

Least Squares Slope 4.25699E~003

Least Sguares Intercept 1.29081E-001

i

Ka = —2.86430E-008

Level Amount Area Height

1 9.99200E-001 2588 185

2 v 2.49050E+000 11460 6438

3 4.95640E+C00 16063 1091

4 9.81580E+000 33316 2235

5 1.92531E+001 72002 4693

6 3.70804E+001 149467 0246
Component # 6 SULFATE Retention Time 7.10

Reference Peak FLUORIDE Window Size 10.00%

2.01226E~-003
2.11736E-001

Least Squares Slope
Least Squares Intercept

iln

Ka = -1.25909E-009

Level Amount Area Height

1 9.99000E-001 8490 472

2 2.49000E+000 20937 1134

3 4,95550E+000 42330 2329

4 9.81380E+000 84876 , 4644

5 1,92492E+001 182078 9631

6 3.70730E+001 373505 18512
Component # 7 Oxalate Retention Time 9,77

Reference Peak FLUORIDE Window Size 10.00%

Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000

Level Amount Area Height

1 0.00000E+000 0 o

2 0.00000E+000 0] 0

3 0.00000E+000 0 0

4 0.00000E+000 0 0

5 0,.00000E+00Q0 0 0

6 0.00000E+000 98993 5848

14
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Component: FLUORIDE
12500 |- Fit Type: Quadratic
conc = ( -7.426720e-010
10000 ( 3.045016e-004 * Resp )+
Standardization:
7500 - Calibration:  Height
5000 —
2500

0.0 5o 6-60 1.00 1.50  2.00 2.50 3.00 3.50  4.00
Concentration(ug/ml)

10000 = Component: CHLORIDE
Fit Type: Quadratic
Ctonc = ( -4.608369e-009
7500 - ( 5.286507e-004 * Resp )+
Standardization:
Calibration: Height
5000 -
2500 |-
0.08 890,50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
Concentration{ug/ml)
40000 Component: NITRITE
| Fit Type: Quadratic
35000 Conc = { 4.245484e-009 *
30000 ( 8.191672e-004 * Resp )+
Standardization:
25000 - Calibration: Height
20000 :
15000 |-
10000 -
5000 |-

0.08 59— 5.00 1000 15.00 20.00 25.00 30.00 35.00 40.00
Concentration{ug/ml)

17500 | Component: NITRATE
Fit Type: Quadratic

15000 Conc = ( 1.785043e-008 *
i ( 1.943571e-003 * Resp )+

12500 Standardization:

10000 Calibration: Height

7500 -

5000

2500 |-

0.08 39 5.00 1000 15.00 20.00 25.00 30.00 35.00 40.00
75 Concentration{ug/ml)



10000 =

7500

5000

o

.00

5.00

10.00 15.00 20.00 25.00 30.00 35.00 40.00

Concentration(ug/ml)
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5.00

10.00 15.00 26.00 25.00 30.00 35.00 40.00

Concentration{ug/m1}

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -2.864303e-008
{ 4.256992e-003 * Resp }+
Standardization:
Calibration: Height

Component: SULFATE
Fit Type: Quadratic
Conc = ( -1.259086e-009
( 2.012255e-003 * Resp )+
Standardization:
Calibration: Height



khkhkkkkhhhkkkhhhhhkk® AUTOMATIC CALIBRATION UPDATE AhKRRhRRARRRRRKA KRR KKK

Method File: C:\WINDOWS\AI400\METHOD\GROUTOL.MET

Calibration Level : 1

Rkkhkkkhkhhhkkhkhhkhhhkkk hRRhkkhkkkkhrhkhkxvrhkhhhkhkkkk

PEAKS NOT FOUND IN THIYS RUN

Adjusted Ret Time Reference Peak

. ———— T ————y o o} ot S T S o T M T Y o — A " S T Y ——— T " " T T —

Oxalate

kkkkkkhhkkkkhhhhhhk® COMPONENTS FOQUND IN THIS RUN hkkhkkkhhhhhhdhhhhhhrrh®

COMP COMPONENT OLD MEASURED NEW oLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 3.257e+002 3.257e+002 3.257e+002
2 CHLORIDE l.62 1l.62 1.62 2.477e+002 2.477e+002 2.477e+002
3 NITRITE 2.00 2.00 2.00 9.671let002 9.671e+002 9.671e+002
4 NITRATE 3.72 4.03 4.03 6.260e+002 5.327e+002 5.327e+002
5 PHOSPHATE 5.22 5.35 5.35 2.065e+002 2.065e+002 2.065e+002
6 SULFATE 7.10 7.13 7.13 4.943e+002 4.943e+002 4.943e+002

,DATA REPROCESSED ON Thu May 24 15:24:24 1990

Date:

¢ Sample Name: AUTOCALLR

J, Data File : C:\DX\DATA\89120102.D04
Method : C:\WINDOWS\AI400\METHOD\GROUTO1l.MET
Interface : 1 System : 1 Inject#: 4

Fri Dec 01 12:44:23 1989

Detector: CDM

(%**********************

EXTERNAL STANDARD REDPORT *%%kdkdkkkhkhhhrthhkdhhhhrrhrrs

15
Stop time =

9.40 Minutes Number of Data Points = 2821

rArea reject = 500 One Data Point per 0.2 seconds
ﬁ%mount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
"RuM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 1.000e—-001 2.405e+003 326 2 0 0.00%
o2 1.30 0.000e+000 1.254e+003 125 2

3 1.62 CHLORIDE 1.200e-001 1.534e+003 248 2 0 0.00%

4 2.00 NITRITE 9.990e-001 7.143e+003 967 2 0 0.00%

5 4,03 NITRATE 9.990e-001 6.104e+003 533 1 0 0.00%

6 5.35 PHOSPHATE 9.990e-001 2.958e+003 206 1 0 '0.00%

7 7.13 SULFATE 9.990e-001 9.725e+003 494 1 0 0.00%
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File: C:\DX\DATA\89120102.D04 Sample: AUTOCALIR

1.800

1.550

1.300

NITRITE

1.050

0.800

NITRATE

0.550 FLUORIDE

l CHIORID

0.300

0.050

PHOSFPHATE

SULFATE

&L E L LS

oy

i

&
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RkARRRERRRIRARRRRRRRA
Method File:

Calibration lLevel :

khkkkrkEhkhkkhkhRhdhhrhhhhi®

Adjusted Ret Time

2

AUTOMATIC CALIBRATION UPDATE
C:\WINDOWS\AI400\METHOD\GROUTO1.MET

PEAKS NOT FOUND IN THIS RUN

Reference Peak

s L e A Al S T et AL S T it oAk il S et i A e o IS s S ey . H L A S W o ot St S

Oxalate

khkkkdkkhhkhkkhhkhkk
COMPONENT

COMP
NUM

NAME

'COMPONENTS FOUND IN THIS RUN

OLD MEASURED

NEW
RET.TIME RET.TIME RET.TIME

OLD

HETIGHT

hkkkkkkkdhkkkxkkkhhRyekk

KEkkRkhkhbhrhkihhdhihhkhikhix

kkkhhkkrhhhkhhhkrhhkkirRRdkhki

MEASURED
HETGHT

NEW
HEIGHT

FLUORIDE
CHLORIDE
NITRITE

PHOSPHATE
SULFATE

1
2
3
4 NITRATE
5
6

0.98 0.98 0.98
1.62 1.62 1.62
2.00 2.02 2.02
4.03 4.02 4.02
5.35 5.40 5.40
7.13 T7.22 7.22

7.641e+002
5.715e+002
2.628e+003
1.491e+003
6.728e+002
1.3148e+003

7.641e+002
5.715e+002
2.628e+003
1.328e+003
6.728e+002
1.148e+003

7.641e+002
5.715e+002
2.628e+003
1.328e+003
6.728e+002
1.148e+003

QFDATA REPROCESSED ON Thu May 24 15:24:51 131990

AUTOCALZR

=== = = -
Date: Fri Dec 01 12:54:32 1989

Sample Name:

Data File : C:\DX\DATA\89120102.D0S
Method C: \WINDOWS\AI400\METHOD\GROUTO1 . MET
Interface : 1 System : 1 Inject#: 5 Detector: CDM
p ===z === = ==
Thkkkkhkhk R kR R khkkkhkkkrkkx FRXTERNAL STANDARD REPORT thkhkdkkkkhkRkkdkhhrrkdhkhhhhkhrk
1
Stop time = 9.40 Minutes Number of Data Points = 2821
"Area reject = 500 One Data Point per 0.2 seconds
ﬂémount Injected = 1 Dilution factor = 1
«~2EAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BIL. PEAK RET TIME
1 0.98 FLUORIDE 2.490e-001 5.336e+003 764 2 0 0.00%
D2 1.30 0.000e+000 1.573e+003 137 2
3 1.62 CHLORIDE 2.990e-001 3.784e+003 571 2 0 0.00%
4 2.02 NITRITE 2.490e+000 1.793e+004 2628 2 0 0.00%
5 4.02 NITRATE 2.490e+000 1.565e+004 1328 1 0 0.00%
6 5.40 PHOSPHATE 2.490e+000 1.303e+004 673 1 0 0.00%
7 7.22 SULFATE 2.490e+000 2.174e+4+004 1148 1 0 0.00%
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4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

File: C:\DX\DATA\89120102.D05 Sample: AUTOCALZR

NITRITE

FLUORIDE
I CHLORID

NITRATE

PHOSPHATE

SULFATE

n

&

¢ &

1

L
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KhkkkikrkEkkhkdhhhhkkh*x AUTOMATIC CALIBRATION UPDATE KAARRKKERFIIARRRRFRAAER

Method File: C:\WINDOWS\AI400\METHOD\GROUTO1.MET

Calibration Level : 3

hkkkhkhhkhkhkihhhhkkhkkkkx hhkhdkhhkhhkhhrhhhxhkdhrhhdk

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

A A ) S S L S v - -ty oA} ot T T - S T T — e S S o —— S A o f—— —

Oxalate

Y Ly L e L 'COMPONENTS TFOUND IN THIS RUN FkkkRkRRkhkkkhk ek khhhkhrk

COMP COMPONENT OoLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 1.542e+003 1.542e+003 1.542e4+003
2 CHLORIDE 1.62 1.62 1.62 1.125e+003 1.125e+003 1.125e+003
3 NITRITE 2.02 2.02 2.02 5.458e+003 5.458e+003 5.458e+003
4 NITRATE 4.02 3.97 3.97 2.817e+003 2.642e+003 2.642e+003
5 PHOSPHATE 5.40 5.35 5.35 1.102e+003 1.102e+003 1.102e+003
6 SULFATE 7.22 7.22 7.22 2.340e+003 2.340e+003 2.340e+003

~~DATA REPROCESSED ON Thu May 24 15:25:22 1990

= —_— ———e
Sample Name: AUTOCAL3R Date: Fri Dec 01 13:04:42 1989

* Data File : C:\DX\DATA\89120102.D06
Method C:\WINDOWS\AI400\METHOD\GROUTO1.MET

Interface : 1 System : 1 Inject$: 6 Detector: CDM
== == ==
T kkkkkRRkRkkhkkhhkhkikkkxkkk% EXTERNAL STANDARD REPORT hhkxkkikidhhkhhkkhihhhrrbhhhhds
Lo
Stop time = 9.40 Minutes Number of Data Points = 2821

One Data Point per 0.2 seconds
Dilution factor =1

‘Area reject = 500
n%mount Injected = 1

.BEAK RET PEAK CONC. in REF % DELTA
NUM TIME  NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 4.960e-001 1.066e+004 1542 3 0 0.00%
e 1,32 0.000e+000 1.892e+003 183 4
3  1.62 CHLORIDE 5.950e-001 6.856e+003 1125 2 0 0.00%
4 2,02 NITRITE 4.955e+000 3.642e+004 5458 1 O  0.00%
5 3.97 NITRATE 4.955e+000 3.403e+004 2642 1 0 0.00%
6 5.35 PHOSPHATE 4,955e+000 1.655e+004 1102 1 0 0.00%
7 7.22 SULFATE 4.955e+000 4.306e+004 2340 1 0 0.00%
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File: C:\DX\DATA\89120102:BO§ SJmpIE: sotocdrsg 7 7 7

g§.1l00

7.100 ¢

NITRITE
6.100

5.100

4.100

NITRATE

3.100 SULFATE

FLUORIDE
| CHLORID

|

2.100

PHOSPHATE

1.100

0.100

-0.900 I‘I_I_I‘illillll_l_lllirllllllilrll II-IIIIF[I’iIIirlll
0.00 : 2.00 : 4.00 6.00 8.00
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kkkkkkkkkkkkRkRkhhhdhdhk AUTOMATIC CALIBRATION UPDATE hkkhhhhhhhhhkkkRERRALA

Method File: C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

Calibration Level : 4

hkkkkrdEXAkRRIARA R F A AL TR %% khkhkhkhhhhhhhhhhirkkhhids

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

——— e i A i S ——— T —— Vo S S T (i e MR M TS Py Py e b S e HLAS AN NS W W S S gy A G M G M S e ey e 4t Ak S

Oxalate

hAkkkkrhkhhkkhhhhhdkhhhXhrdik

kkkhkhhkhhdhdkhriird COMPONENTS FOUND IN THIS RUN

COMP COMPONENT oLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 3.070e+003 3.070e+003 3.070e+003
2 CHLORIDE 1.62 1.62 1.62 2.314e+003 2.314e+003 2.314e+003
3 NITRITE 2.02 2.00 2.00 1.033e+004 1.033e+004 1.033e+004
4 NITRATE 3.97 3.88 3.88 4.872e+003 4.872e+003 4.872e+003
5 PHOSPHATE 5.35 5.28 5.28 2.245e+003 2.245e+003 2.245e+003
6 SULFATE 7.22 7.13 7.13 4.658e+003 4.658e+003 4.658e+003

¢»DATA REPROCESSED ON Thu May 24 15:25:51 1990

Fri Dec 01 13:14:52 1989

C“_; _______
Sample Name: AUTOCAL4R

Date:

Data File : C:\DX\DATA\89120102.D07
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
"1 Interface : 1 System : 1 Inject#: 7 Detector: CDM

EXTERNAL STANDARD REFPCRT

kkkhhhkhkidhkhhhhhhhkhhdddhddhdhds

==
kkkhkhhkhhkkkhhhhxhdkxkk
Lo

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 1

.Stop time = 9.40 Minutes
"Area reject = 500
Amount Injected = 1

-PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
ﬁ\l 0.98 FLUORIDE 9.820e-001 1.985e+004 3070 3 0 0.00%
2 1.32 0.000e+000 2.037e+003 204 4

3 1.62 CHLORIDE 1.179%e+000 1.429e+004 2314 2 0 0.00%

4 2.00 NITRITE 9.814e+000 8.011let004 10329 2 0 0.003

5 3.88 NITRATE 9.814e+000 6.865e+004 4872 1 0] 0.00%

6 5.28 PHOSPHATE 9.814e+000 3.387e+004 2245 1 0 0.00%

7 7.13 SULFATE 9.814e+000 8.5%4e+004 4658 1 0 0.00%
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File: c:\DX\DATA\sglzoloz?bo5 S%mﬁ%e:tA@%Oé%LgR 219

18.000
15.500
13.000
NITRITE

16.500

8.000

NITRATE SULFATE

5.500
FLUORIDE

l CHLORID

PHOSPHATE

3.000

0.500
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kkkkhdkkkhhkkhhkhrkhidk AUTOMATIC CALIBRATION UPDATE FhERARARRARRR AR R A KRR KKK

Method File: C:\WINDOWS\AI400\METHOD\GROUTO01l.MET

Calibration ILevel : 5

hhkhkhkidhkhhdkhkkhkrkhdhhdi kRkkkhxkhhhhhhdhhkkhhkhkkdhhsxk

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

S SSS S . SR TR W AT SR PR VR S S S S S A S — — — — T Sy — (o ot o St ) S

Oxalate

Khkkkkkkkkhkhhkhkrkhhrhhx COMPONENTS FOUND IN THIS RUN A A

COoMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET,TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0,98 0.98 6.413e+003 6.413e+003 6.413e+003
2 CHLORIDE l1.62 1l.62 1.62 4.621e+003 4.621e+003 4.621e+003
3 NITRITE 2.00 2.00 2.00 2.127e+004 2.127e+004 2,127e+004
4 NITRATE 3.88 3.82 3.82 9.173e+003 9.173e+003 9.173e+003
5 PHOSPHATE 5.28 5.27 5.27 4.705e+003 4.705e+003 4.705e+003
6 SULFATE 7.13 7.15 7.15 9.655e+003 9.655e+003 9.655e+003

¢yPATA REPROCESSED ON Thu May 24 15:26:20 1990

AUTOCAYS5R Date: Fri Dec 01 13:25:03 1989
C:\DX\DATA\89120102.D08

C: \WINDOWS\AI400\METHOD\GROUTO1 . MET

1 System : 1 Inject#: 8 Detector:

EXTERNAL STANDARD REPORT

Sample Name:
1> Data File
y Method
I Interface
kAR EARRRRRARERRRR R R AR F &
pee
Stop time =
Area reject =

CbM

kkkkhhhhkrhkhhhkhhhhhkikkkhik

Number of Data Points = 2820

One Data Point per 0.2 seconds

9,40 Minutes
500

ngunt Injected = 1 Dilution factor = 1
SEAK  RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug,/ml AREA HEIGHT BL PEAK RET TIME
1 0.87 0.000e+000 1.558e+003 311 2
72 0.98 FLUORIDE 1.927e+000 4.002e+004 6413 2 0 0.00%
3 1.62 CHLORIDE 2.312e+000 2.746e+004 4621 2 0 0.00%
4 2.00 NITRITE 1.925e+001 1.578e+005 21272 2 0 0.00%
5 3.82 NITRATE 1.925e+001 1.434e+005 9173 1 0 0.00%
6 5.27 PHOSPHATE 1.925e+001 7.282e+004 4705 1 0 0.00%
7 7.15 SULFATE 1.925e+001 1.842e+005 9655 1 0 0.00%
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40.500

35.500

30.500

25.500
20.500
us
15.500
10.500
5.500
0.500

-4.500

File: C:\DX\DATA\89120102§504 sémp%e:aAJ%oé%Léﬁ 9!

NITRITE

NITRATE

FLUORIDE
' CHLORID PHOSPHATE

SULFATE

T T T T T

l!illlllllllllllll

0.00 : 2.00 4.00
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Kkhdkkkkhkhhhdkkdkkkkkkk AUTOMATIC CALIBRATION UPDATE kkkkhhkhhhkhhkhhkRkkkhk

Method File: C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

Calibration Level : 6

kkkkdhkhkhkkkkkkhkkhhhkkikik kkkkhkkkhhhhhhhdhhhhhhkhiix

PEAKS NOT FCOUND IN THIS RUN
Adjusted Ret Time Reference Peak

——————————————" T o T T Ty o b i ok okl A S A A AR M A ML S S —— T o o S Sy o b —— S

Oxalate

RRRREARERRRRERXNAEELERIRRE KRR

kkRRhkhhhkhhrhkhrrkdk

COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HETIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 1.231le+004 1.231et+004 1.231e+004
2 CHLORIDE l.62 1.62 1.62 9.258e+003 9.258e+003 9.258e+003
3 NITRITE 2.00 2.00 2.00 3.746e+004 3.746e+004 3.746e+004
4 NITRATE 3.82 3.72 3.72 1.661e+004 1.661let+004 1l.661le+004
5 PHOSPHATE 5.27 b5.22 5.22 9.261e+003 9.261e+003 9.261e+003
6 SULFATE 7.15 7.10 7.10 1.853e+004 1.853e+004 1.853e+004
¢ DATA REPROCESSED ON Thu May 24 15:26:49 1990

Sample Name: AUTOCAL6R

1 Data File

Date: Fri Dec 01 13:35:14 1989

: C:\DX\DATA\89120102.D09
Method : C:\WINDOWS\ATI400\METHOD\GROUTO1.MET
Interface : 1 System : 1 Inject#: 9 Detector: CDM

=

kkkkkkhkkkkkkkkrhkhhkhikk
g

~Stop time = 9.40 Minutes Number of Data Peints = 2821
Area reject = 500 One Data Point per 0.2 seconds
~xmount Injected = 1 bDilution factor = 1
-~PEAK RET PEAK CONC. in REF % DELTA
“EUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
chl 0.87 0.000e+000 2.351e+003 547 2

2 0.98 FLUORIDE 3.711e+000 7.957e+004 12312 2 0 0.00%

3 1.62 CHLORIDE 4.452e+000 5.649e+004 8258 2 0 0.00%

4 2.00 NITRITE 3.707e+001 3.001e+005 37457 2 0 0.00%

5 3.72 NITRATE 3.707e+001 2.963e+005 16607 1 0 0.00%

6 5.22 PHOSPHATE 3.707e+001 1.508e+005 9261 1 0 0.00%

7 7.10 SULFATE 3.707e+001 3.762e+005 18535 1 0 0.00%

87

EXTERNAL STANDARD REPORT

kkkhkhkkkhhkhrhkrhhkhhrdhkhihr®



- RS T 2 !
File: C:\DX\DATA\S9120102?DO§ Sme%;e:"AU&'OC%L% ? ! 3

NITRITE
40.500

35.500
30.500 |

25.500

SULFATE
20.500 NITRATE
us

FLUQRIDE

15.500

PHOSPHATE

10.500

5.500

0.500

—4.500 Ill|l|li—llllllliIIIIIJIIIllllllr—rllllllllllilll
¢.00 ? 2.00 4,00 6.00 8.00
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DATA REPROCESSED ON Thu May 24 16:07:25 1990

Sample Name: BLANK Date: Fri Dec 01 13:55:28 1989
Data File : C:\DX\DATA\89120102.D11

Method ¢ C:\WINDOWS\AI400\METHOD\GROUTO0L.MET

ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

kkkkkhkkkkhhrkkkhkkkkkk EXDTERNAL STANDARD REPORT hkkkkkkhkkhkdkdkkkhhhthihhrrrkx

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
2 1.32 0.000e+000 7.598e+002 g8g 1
3 4.37 0.000e+000 5.511e+002 27 1

File: C:\DX\DATA\89120102.D11 Sample: BLANK

i 0.150
. 0.125
P 0.100 Unknown
-~
s 0,075
0.050
ot
“us 0.025
-~ 0.000

Unknown

-0.025

-0.050

-0.075

-0.100 VT TV AL AL L L L L ) LI
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Thu May 24 17:03:05 1990

Sample Name:
Data File

Method

Interface

1

LMCS/6C11HC

: C:\DX\DATA\89120102.D10
: C:\WINDOWS\AI400\METHOD\GROUTO1.MET
: System : 1

Date:

Inject#: 10

Fri Dec 01 13:45:23 1989

Detector: CDM

hkkkrkhhkhkhhkkrhhhkhhkix

EXTERNAL STANDARD REPORT

kERK kTR kI hhhhhdhrhhhhhhddkxk

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 101

Stop time = 9.40 Minutes
Area reject = 500
Amount TInjected = 1

PEAK RET PEAX CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 5.922e+001 1.247e+004 1870 3 0 0.00%
2 1.30 0.000e+000 1.602e+003 143 4
3 1.62 CHLORIDE 7.231le+001 9.939e+003 1389 2 o 0.00%
4 3.93 NITRATE 6.020e+002 4.035e+004 3048 1 0 5.83%
~35 5.28 PHOSPHATE 6.002e+002 2.082e+004 1392 1 0 0.00%
~'6 7.20 SULFATE 6.133e+002 5.440e+004 2934 1 0 0.00%
f9 3N
3.43
L
P

: 3.93
7.20
1
I3
0.98
us
it 1.62 5.28
o~
A 1.3

.0.34 o o B B N B LI i o o B B B o o o o I S S S S AVREhey S
6.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Minutes

91



DATA REPROCESSED ON Thu May 24 16:08:52 1990

Sample Name: 5022B Date: Fri Dec 01 14:05:58 1989
Data File : C:\DX\DATA\89120102.D12

Method ¢ C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

ACI Address: 1 System : 1 Inject#: 12 Detector: CDM

KXKEKRKKAI*Ahhkkhdkkkt® EXTERNAL STANDARD REPORT #%kkkkhkihhkhhhhhhrhhhhhrkkhn

« ]

Stop time = 9.40 Minutes Number of Data Points = 2820

Area reject = 500 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA HETGHT BL PEAK RET TIME
1 1.32 0.000e+000 6.425e+002 69 1

File: C:\DX\DATA\89120102.D12 Sample: 5022B

I~ 1 - Unknown
0.061
o 0.011 /,-\J
> -0.039
e
-0.089
1
o -0.139
™ .0.189
us
-0.239
e~ -0.289
-0.339
-0.389
-0.439
-0.489 Frr T T T LIS L L T O A B
0.00 2.00 4.00 6.00 8.00

g2



DATA REPROCESSED ON Thu May 24 16:16:01 1990

Sample Name: 5011 Date: Fri Dec 01 14:17:03 1989
Data File : C:\DX\DATA\89120102.D13
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET

Detector: CDM

hhkhkhhhhkhkhhhhhhkhdhhhkhkhkhdhhhki

ACI Address: 1 Inject#: 13

kkkkhhRhkhhihdkkhhdihhkhid

L L]

System : 1

EXTERNAL STANDARD REPORT

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 51
PEAK RET PEAX CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 0.87 0.000e+000 8.864e+002 158 2
2 1.00 FLUORIDE 8.300e+000 3.074e+003 472 2 0 0.00%
3 1.32 0.000e+000 1.588e+003 148 2
4 1.63 CHLORIDE 1.487e+001l 3.444e+003 560 2 0 0.00%
oo 2.02 NITRITE 1.761e+002 2.690e+004 3700 2 0 0.00%
6 3.87 NITRATE 7.043e+002 1.008e+005 6751 1 0 0.00%
-7 5.37 PHOSPHATE 3.233e+001 1.855e+003 134 1 0 0.00%
Chs 7.33 SULFATE 2.371e+001 2.714e+003 141 1 0 0.00%
o~ File: C:\DX\DATA\89120102.D13 Sample: 5011
[
Y 8.100
o NITRATE
~q 7.100
™ 6.100
o~ 5.100
NITRITE
4,100
us
3.100
2,100
FLUOREDEORIDY
1.100 UnkTﬁkaowh PHOSPHATE SULTATE
0.100 E—
-0.900 1T T T LN L A B
0.00 2,00 4,00 6.00 8.00

93



DATA REPROCESSED ON Thu May 24 16:17:25 1990

Sample Name: 5012d Date: Fri Dec 01 14:41:09 1989
Data File : C:\DX\DATA\89120102.D14

Method : C:\WINDOWS\AI400\METHOD\GROUTO01l.MET

ACI Address: 1 System : 1 Inject#: 14 Detector: CDM

EXTERNAL STANDARD REPORT

XTIk Ek TR hrhkkhktihdihik

3 L)

KhRAkRRERIkEIRRhRkRREkZRhhhhrhhkhrk

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 51
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 1.922e+00] 8.536e+003 1178 3 0 0.00%
2 1.32 0.000e+000 1.140e+003 113 4
3 1.63 CHLORIDE 1.336e+001 3.023e+003 503 2 0 0.00%
4 2.02 NITRITE 1.720e+002 2.517e+004 3607 2 0 0.00%
Cﬁs 3.88 NITRATE 6.694e+002 9.334e+004 6436 1 0 0.00%
6 5.35 PHOSPHATE 1.580e+002 1.06%e+004 716 1 0 0.00%
wee: £ 7.33 SULFATE 2.196e+001 2.275e+003 124 1 0 0.00%
L) File: C:\DX\DATA\89120102.D14 Sample: 5012d
o
™
8.100
g
7100 NITRATE
™
6.100
— 5.100
o NITRITE
4,100 .
us
3.100
2.100 FLUORIDE
PHOSPHATE
l CHLORIN
1.100 know SULFATE
0.100 . S
-0.900 N L L O I L O
0.00 2.00 4.00 6.00 8.00

94



DATA REPROCESSED ON Thu May 24 16:31:13 1990

Sanple Name:
Data File :
Method :

ACI Address: 1

5013s
C:\DX\DATA\89120102.D15
C:\WINDOWS\AI400\METHOD\GROUTO1 . MET
Inject#:

System

: 1

Date:

15

Detector:

Fri Dec 01 14:51:36 1989

CDM

REKRARRARRRRIRR AR T R R k%%

Stop time =
Area reject =
Amount Injected = 1

9.40
500

Minutes

EXTERNAL STANDARD REPORT

Number of Data Points =
One Data Point per 0.2 seconds
Dilution factor

CONC. in
ug/ml

= 51

KERRERRIRRARAIR*rhhkhdhrddiik

- ———— - ——————— T ————— S0} Yo — —— T — ) T S S T S St Gl POV W W S S St o T M S ik e it Y . W S A e Sty S g o P M A T T T LS i o — -

2.598e+001
0.000e+000
3.264e+001
2.479%9e+002
2.716e+002
2.503e+002
2.485e+002

8.808e+003
5.729e+002
7.164e+003
3.702e+004
3.472e+004
1.677e+004
4.348e+004

File: C:\DX\DATA\89120102.D15 Sample: 5013s

PEAK RET PEAK
NUM TIME NAME
1 1.00 FLUORIDE
2 1.33
3 1.63 CHLORIDE
4 2.02 NITRITE
CDS 3.95 NITRATE
6 5.37 PHOSPHATE
w7 7.37 SULFATE
A
£F
o
9.000
L
~y
- 6.500 4 - NITRITE
i
us

4.000

1.500

-1.000

5 - NITRATE

6 - PHOSPHATE

28271
REF % DELTA
HEIGHT BL PEAXK RET TIME
1616 3 o 0.00%
61 4
1240 2 0 0.00%
5350 2 ) 0.00%
2738 1 0 6.28%
1145 1 0 C.00%
2336 1 0 0.00%
7 - SULFATE

T T T IIll‘ 11T lIlII [ R IIII[

95

2.00

4.00

6.00

N I L I B
8.00



DATA REPROCESSED ON Thu May 24 16:33:12 1990

Date: Fri Dec 01 15:02:03 1989

Sample Name: LMCS/6CL11HC

Data File : C:\DX\DATA\89120102.D16

Method : C:\WINDOWS\AI400\METHOD\GRCUTO1l.MET
ACI Address: 1 System : 1 Inject#: 16

Detector: CDM

hkkkkkhkkhkhhhhkhdokhhhk
Stop time = 9.40 Minutes
Area reject = 500

Amount Injiected = 1

EXTERNAL STANDARD REPORT

Number of Data Points =
One Data Point per 0.2 seconds

bilution factor = 101

KRk ERERRRA AR AR r b hhhhrhiidk

ey s ek e s o} A Sk ek . S T T i S T T L] o W 1 i S O S T T ey P S i St o S S W S ik S S S AL T P ik . S . S T i — T T (s, St o -

1.240e+004
1.165e+003
8.402e+003
3.904e+004
2.143e+004
5.357e+004

PEAK RET PEAK CONC. in
NUM TIME NAME ug,/ml
1 0.98 FLUORIDE 5.705e+001
2 1.32 0.,000e+000
3 1.63 CHLORIDE 7.67%9e+001]
4 3.93 NITRATE 6.066e+002
— 5.37 PHOSPHATE 6.042e+002
6 7.38 SULFATE 5.963e+002
P
Fite: C:\DX\DATA\89120102.D16 Sample: LMCS/6CI11HC
o
o
e~ 4.050
L
3.550 4 - NITRATE
-4 3.050
2.550
o~ 1 - FLUORIDE
2,
us 050 - CHLORIDE

1.550

1.050

0.550

0.050

5 - PHOSPHATE

2821
REF % DELTA
HEIGHT BL PEAK RET TIME
1799 3 0 0.00%
121 4
1477 2 0 0.00%
3070 1 0 5.83%
1402 1 0 0.00%
2850 1 0] 0.00%
6 - SULFATE

-0.450 FrT1T VP 1T 711 !I L

0.00 2.00 4.00

96
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6.00
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Interim

4504490

Rev.E

§ST-102

Analytical Batch

Lab Segment Serial No.: F5001

.

Customer ID.: 89-040

Total organic carbon from water digestion.
Instrument WB39937 Samples were not acidified before analysis.
Procedure /Rev || A-344-105/A-3 Resuits reported are TOC and carbonate
- combined.
Technologist 8. Cervantes
Date 11/29/89
Temperature 25C
Starting Time 11/28/89 10:30
Ending Time 11/29/89 13:00
Chemist R. E, Brandt
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. F5010 12
2 | Sample 85-040 FS011 13
3| Duplicate of 89-040 F5012 14 1.
4 | Spike of 89-040 F5013 15
5 | Reagent Blank F5022 16
6 | Final LMCS Check Std. F5014 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book | Final Volume
0. & Aliquot ] iquo . i of Standard
Standard Type N q No. & Aliquot | No. & Aliquot
LMCS Check Std., 70C14iB/11 ul 2.4ml
Spike 70C11B/50 ug | Sample/200 ul 2.4 mi
Prepared by ./ fealve, (2rririn B B.A Cervantes Date:  8/09/90
Signalugd Printed Name
Verified by:_{_- ) C. M. Seidel Date:  8/09/90
Stanature Printed Name
v
Approved by: ;. ?\/{/2‘, L.H, Taylor Date: X-/J— 70
S Signawyd Prinied Nane




ey

5

Sample: STD/50,0
Blank = .&107053
Z Difference = 10

COULOMETER

== Reading ==== Analysis
1 1.01
2 2.01
3 .01
4 4.01
3 S5.0%
& 6. 01
7 7.01
{ 858.4 —- 4.2768404 Y ( 11 )/ (
8.4 — 4.278404 Y ( 11 )/

{

~.97.1

ANALYSIES REFORT

TICTOE Rev. O

Date:

Sample Gize
Min Readings

Timg ====
200 )

200 ) (12)

11-28~1989

Coulometer m===

i

Time:

D00

5

Dilution
Max

10

Factor
Readingsg =

11

A

=ise

Difference

Q.00 000

B52.10 100,00
55.40 .94
96.40 1 .77
5720 1.0
057.80 .04
58.40 1.03

2.9276688 g/L Carbon

. 24805735 Molar Carbon

Sample Run RBy: 80725



D2 7 4

L)
P

™4

i

9

COULOMETER ANALYSIS REFORT
TICTOC Rev. O
Sample: 5011 Dates: 11-28-198% Timeas 14«32 22

Rl anl

= L ALOTOEE Sample Bize = 200
“ Difference = 10 Min Readings = 7

== Reading

Dilution Factor =
Max

i1

Readings = 10

mm=m fAnalysis Time ===« Coulometer ==== % Difference ==
1 1.01 .00 0. 00
2 2.01 2.20 100.00
st F.01 2. 80 21.4%
4 4.01 S E0 15. 15
s 5.01 ] F.20 15,328
b b0l 4.40 11.36
7 7.01 4.90 10,20
B8 8.01 H. 50 10.91
9 .01 6. 00 g.35%
( &~ 5.499926 ) ( 11 }/( 200 ) = 2,750407E-02 g/L Carbon
(.b - H.499926 Y ( 11 )/ ¢ 200 ) (12) = 2.R9005E-0T  Molar Carbon
~97.2 Sample Run By: 80729

ot b tn o v o e Som



097

3

«,g
L ®

9

(

(

COULOMETER ANALYSIS

Sample: S012

Rlank = .&107053
“ Diffarence = 10

TICTOD Rewv. ©

Date:x

Sample Hize =

11-28-1989

Flin Readings = 7

== Reading ==== Analysis Time ==
1.01

2 2.01
= Z.01
4 4,01
S el
& |é.01
7 7.01
] 8.01
7 ?.01
10 10,01

H.F - 6.110408 YO 11 Y/

HoZT o~ H.110408 Y( 11 Y/ (
97.3 ‘

200

200

)

Y (1)

it

Coul ometar

.10

Z. 60

4,10

4,460

H.20

wl e oaits

.80

b IO

1.04279RE-02

8. 68965E-04

REPORT

#4
o

200 Dilution Facltor

Readings =

Difference
= dL Oy, )

8.89

28, 00

20,00

1. a7

10,354

7.94

g/l Carbon

Carbon



Sample: SJO013

Blank = &6107053
% Difference = 10

1

-3

43

( B2.3 ~ 4.278478 Y ( 11 /¢

( 92.3 —~ 4.278478 ) ( 11

7.4

Reading ==== finalysis Time

COULOMETER ANALYSISH
TICTOD Rev. O

REFORT

Date: 11-28-198%

15

Il

73 2E

a

Time:

Sample Size = 200 Dilution Factor i1

Min Readings = 7 Nam.ﬁeadings = 10
==wm= Coulomester ===== %, Difference ==
1.01 .00 0. 00
2.04% 47 .40 100,00
.01 A.70 4,63
4,01 S0.60 1.78
Y. 01 ] 51.20 i.17
.6.(.'}1 51,70 0.97
7.01 52.30 1.15

200 ) 2.641184

i

g/l. Carbon

Y/ ¢ 200 ) (12 = L2200987 Molar Carbon
Sample Run Bys: 807285 .



COULOMETER ANALYSIS REFORT
TICTOC Rev. O
Bample: S022 Date: 11--28~-120% Time: 159:39: 51
Blank = .&107053 Sample Size = 200 Dilution Factor = 11
% Difference = 10 Min Readings = 7 May Readings = 10
P
L == Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 L 0 ; Q. Q0 .00
o 1.01
« 2 2.0t 1.70 100,00
e
G = Z.01 2.20 RRLTE
o
3 4 4.01 2.80 21.43
5 5.01 T.E0 185.15
o & 4. 01 3. 80 1%, 16
7 7.01 4.50 15,564
g HB.01 4.0 8.16
( 4.9 - 4.889519 Y ( 11 Y/ ( 200 ) = 5.764483E-04 g/L Carbon
( 4.9 - 4.8893179 Y ( 11 Y/ 200 ) (12) = 4.80Z737E-05 Molar Carbon

97.5

BOY725

N bl Ty

Sample Run HBy:



Sample: 5T0/5b14

Blank = (&107053

COULUMETER

ANMALYS IS REFORT
TICTOC Rev. ©

Date: 11281989 Times

Sample Size = 200 DRilution Factor = 11

% Difference = 10 Min Readings = 7  Max Readings = 10
oD
¢ . . iy .
== Reading ==== Analysis Time ==== Coulameter ==== 7 Difference ==
O 1 1.01 0. 00 0,00
L o
2 2t 035,40 00, 0
o~ 21 40 100,00
L
= Z.01 Eé. 20 5.15
o
w4 4 4,01 57 .20 1.57
— o 5.01 57.80 1.04
i
& &.01 58. 40 1.0
7 7.01 0. 70 .89
( §8.9 — 4.272001 Y{ 11 Y/ ( 200 ) = Z.004155% qg/L Carbon
¢ 58,9 « 4,279001 )Y 11 Y/ ¢ 200 ) (12) = 25032446832 Molar Carbon

. 97.6

Sample Run

e e e s ey s et st
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o8

Interim

4i04/90

Rev E

S8T-102

Analytical Batch

Lab Segment Serial No.: F5001

+

Customer ID.: 89-040

Total Crganic Carbon

Instrument WB39937 from Water Digestion Il.
Procedure /Rev  |LA 344-105/A-3
- Samples were acitified before analysis..
Technologist E. Colvin/B0028
Date 06/28/90
Temperature N/A
Starting Time 0800
Ending Time 1130
Chemist R. Brandt
Description Lab. 1d. Description Lab. id.
1 | Initial LMCS Check Std. F5010 12
2 | Reagent Biank Fs022 13
3| Sample 89-040 F5011 14
4| Duplicate 89-040 F5012 15
5 | Spike F5013 16
6 | Final LMCS Check Std. F5014 17
7 18
8 19
g 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard
LMCS Check Std. 70C11D/18ul 2.2 ml
Spike 80C11A/200 uL | Sample/200 ul. 5mL
Prepared by: M @/m-ﬁ@ S.A. Cervantes Date: 08/09/90
Sipnature 4 Printed Name
Verified by: G{- ) C.M. Seidel Date: 08/09/90
Hoature Printed Name
Approved by:@z/f" 7‘/4. L.H. Taylor Date: f//é/?&
" Sigaature ’ / Printud Naime ’
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ACID DIGESTION TEST ANALYSIS



ICP Results Bata Summary

!

7

Digested LMCS Standard F5015

Date Analyzed: February 22, 1990 Reagent Blank F5023

Procedure: LA-505-151/A-0 Sample F5016

Analyst: D. M. Southwick buplicate F5017

Digestion Acid Digestion Spiked Sample F5018

Procedure: LA-505-159/A-0 Digested LMCS Standard F5019

t.aboratory ID#
Instrument Acid Vet Wet

Starting Digest. Reagent Weight Weight LMCS Closing
LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard
% % ppm ug/g ug/g %4 % %
Aluminpum 98.80% -0.05 LT 119471 133517 NOT CALC. 113.50% 99.40%
Barium 97.92% -0.01 LT 3 747 81.66% 97.80% 98.57%
Bismuth 97.72% 91.70% -0,08 LT 3837 3534 NOT CALC. 100.73%
Boron 95.35% 91.85% 0.02 8LT 804 88.08% 97.568%
Cadmium 95.97% 91.80% =0.04 LT -8 LT 741 NOT CALC. 96.,60%
calcium 99.34% 108.35% 0.06 212 91 65.35% 101.90%
Cerium 90.73% -0.36 LT 36 LT 43 LY 10.00% 69.20% 91.68%
Chromium 92.05% ~0.12 LT 593 1494 132.36% 84.79% 92.274%
Copper 98.7T1% 99.05% 0.00 LT 69 923 95.04% 101.92%
Iron 94.88% 0.07 8124 8330 NOT CALC. 99.65% 95.88%
Lanthanum 91.54% B8.40% -0.07 LT 5LT 576 67.60% 93.81%
Lead 90.76% 87.60% -0.18 LY 709 1192 66.75% 92.75%
Lithium 104424 -0.02 LY -1t 980 HOT CALC. 101.05%  105.95%
Magnesium 98.53% 98.65% 0.01 915 988 ~33.20% 100.40%
Manganese 94.59% 0.01 5067 5340 NOT CALC. 97.60% 4. 69%
Molybdenum 91.69% 93.79%4 0.00LT 41 846 89.23% 91.78%
Nickel 94.36% C.00LT 51 28 100.76% 96.25% 94.95%
Silver G9.02% -0.07 LT 61T 527 62.17% i02.65%
Sodium 9% Lh% 96.10% 0.04 LY 75687 80622 NOT CALC. 97.TT4
Strontium 99.83% 99.20% 0.00 LT 692 726 84 .53% 102.81%
Tantalum 93.50% -0.05 LT 24 1Y 791 91.72% 94.32%
Tin 91.16% 0.00 LT 50 17 91.00% 92.75% 92.29%
Titanium 96.60% 0.12 100 62 89.85%  104.00% 97.24%
Zinc 95.71% 93.75% 0.02 59 904 92.53% 98.20%
Zirconium 95.06% -0.04 LT 104 866 91.99% 94.59% 95.75%
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LT: Less Than

NC: Mot Calibrated
NOT CALC: Not Calculated
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§8T-102

Analytical Batch

Lab Segment Serial No.: F5001
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Customer ID,; 89-040

Acid Digestion of sample 89-040.

Instrument N/A
Procedure /Rev | LA-505-159/A-0
Technologist S, A, Jones
Date 11/28/89
Temperature . |[72C
Starting Time 11:00
Ending Time 16:00
Chemist S.A. Jones
Description Lab. ld. Description l.ab, |d,
1 | Digested LMCS F5015 12
2 | Sample 89-040 F5016 13
3 | Duplicate of 89-040 F5017 14
4| Spike of 89-040 F5018 15
5 | Reagent Blank F5023 16
6 | Digested LMCS F5019 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot Nao. & Aliquot No. & Aliquot of Standard
Digested LMCS 34C11C/5.0 mL. | 35C11/5.0mbL 25.0 mL
Spike of 89-040 103C158C/5.mL. | 104C15D/5.mL | Sample/.526g 125,0 mL

H. S. Rich Datc: 417190

Printed Naue

" '
S -
Verified by: ¢ éz/i , {M C. M. Seidel Date:  4/17/90

nalure

Approved by@l%/f/z* !7;; C

7
Sipaatuve

Printed Nume
L.H.Tayler Dates_#//9/%
Printed Nome
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Interim

404190

Rev.E

SST-102

Analytical Batch

Lab Segment Serial No.: F5001 Customer ID.: 83-040
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ICP analysis of sample 89-040,
Instrument WB39939 No inter-element corrections have been made
Procedure /Rev | LA-505-151 JA-O on this data,
Technologist D.M. Southwick
Date Feb. 22, 1990
Temperatute . |70F
Starting Time 08:00
Ending Time 14:57
Chemist S.A, Jones
Description Lab, Id, Description Lab, id.
1 | Initial LMCS Check Std. 12
2 1 Digested Standard 34C11C | F5015 13
3| Reagent Blank F5023 14
4| Sample 89-040 F5016 15
5 | Duplicate of 89-040 F5017 16
6 | Spike of 89-040 F5018 17
7 | Digested Standard F5019 18
g | Closing LMCS Check Std. 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book | Final Volume
Standard Type No. & Aliguot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Std. 81C11A/1.0 mL | 82C11A/1.0 mL 11,0 mL
Digested LMCS Std. 34C11C/5.0 mL 25.0 mL
Spike of Sample 89-040 [103C15C/5. mL|104C15D/5. mL |Sample/.526 g |25.0 mL
Prepare H.S. Rich Date:  4/16/90
Printed Name
Verificd by &%{VI é;ﬁ{ C.M. Seidel Date:  4/16/90
analure Printed Name
Approved by: %/é/ 7 4 L.HTa ,0‘" Date: 'V/féﬁ

Signalure

Erinted Nune
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1CP Results
Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure: v
Instrument
Starting
LMCS
Standard
%
Aluminum 98.80%
Antimony
Arsenic
Barium 97.92%
Beryllium
Bismuth 97.72%
fSoron 95.35%
Cadmium 95.97%
Calcium 934K
Cerium 90.73%
Chromium 92.05%
Cobalt 70.67%
Copper 98.71%
Europium
iron 94 .88%
Lanthanum 21.54%
Lead 90.76%
Lithium 104 .42%
Magnesium 98.53%
Manganese 94.59%
Mercury
Mo Lyhdenum @1.69%
Neodymium 78.96%
Nickel 94 . 36%
Phosphorous 37.79%
Potassium 88.36%
Samarium
Selenium
Silicon 70.91%
Silver 99.02%
Sodium 94 bk
Strontium 99.83%
Sulfur
Tantalum 93.50%
Thallium
Thorium
Tin 91.16%
Titanium 96.60%
Tungsten
Uranium
Vanadium 10.26%
Zinc 95.71%
Zirconium 95.06%

107.1

oSk

#

#

Raw Data

February 22, 1990
LA-505-151/A-0

D. M. Southwick
Acid Digestion
LA-505-159/A-0

Summary

Digested LMCS Standard
Reagent Blank

Sample

Duplicate

Spiked Sample

Digested LMCS Standard

Acid Wet Wet
Digest. Reagent Weight Weight
LMCS BLANK Sample Sample
Standard Dupl icate
% ppm ug/g ug/g
-0.05 LT 119471 133517
-0.14 LT 221 913
=0.01 LT 100 110
-0.01 LT 3 747
0.00 LT 0LY 1
91.70% -0.08 LT 3537 3534
91.85% 0.02 8 LT 804
91.80% -0.04 LT -B LT 741
108.35% 0.06 212 91
-0.36 LT 36 LT 43 LT
-0.12 LT 593 1494
-0.16 LT 26 LT 24
99.05% 0.00 L7 69 923
-0.01 LT 1LT LT
0.07 8124 8330
88.40% -0.07 LT 51T 576
87.60%4 -0.18 LY 709 1192
-0.02 LT =1 LT 980
98.65% 0.01 M5 988
0.09 5067 5340
0.00 LT & 22
93.79% 0.00 LT 41 846
=0.49 LT =76 LY 554
0.00 LT 51 28
108.30% 0.13 2090 1996
-0.86 LT =125 LT 34
-0.40 LT 67 LT 56 LT
-0,04 LT 554 1109
72.70% 0,04 LY 851 571
-0.07 LY 6 LT 527
96.10% 0.04 1T 75687 805622
99.20% 0.00 LT 692 726
0.04 277 384
~0.05 LT 24 LT 791
-0.29 LT 799 827
-0.35 LT 48 &4
0.00 LY 50 17
0.12 100 62
-0.04 LT 2283 278
-2.27 LT 12591 11627
-0.,02 LT 41 41
93.75% 0.02 59 904
-0.04 LT 104 866
LT: Lless Than
NC: Mot Calibrated
NOT CALC: Kot Calculated

Spike
Recovery
%

NOT CALC.

NOT CALC.

HOT CALC.
81.66%

HOT CALC.

NOT CALC.
88.08%

KOT CALC.
65.35%
10.00%
132.36%
128.57%
95.04%

NOT CALC.

NOT CALC.
67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.

NOT CALC.
89.23%

NOT CALC.
100.76%
53.34%

NOT CALC.

NOT CALC.

NOT CALC.
422.28%
62.17%

HOT CALC.
84.53%

NOT CALC.
91.72%

NOT CALC.

NOT CALC.
$1.004
89.85%

NOT CALC.

NOT CALC.
0.27%
92.53%
91.99%

# Instrument Standards Outside Control Limits

F5015
F5023
F5016
F5017
F5018
F5019

LMCS

ACID
Digestion
%

113.50%

97.80%

69.20%
B84.79%
141.45%

99.65%

101.05%

97.60%

96.25%

43.80%

92.75%
104.00%

94 .59%

Closing
LMCS
Standard
%

99.40%

98.5T%

100.73%
G7.58%
96.60%

101.90%
91.68%
92.274

123.40%

101.92%

95.88%
93.81%
Q2.75%
105.95%
100.40%
94.69%

91.78%
79.84%
94 .95%
107.06%
90.39%

71.86%
102.65%
97. 774
102.81%

94.32%

92.29%
97.24%

0.00%
98.20%
95.75%

#



ICP  Results

Date Analyzed

Procedure:
Analyst:
Digestion
Procedure:
Instrument
Starting
LMCS
Standard
*
Aluminum 98.80%
Antimony
Arsenic
Barium 97.92%
Beryllium
Bismuth 97.72%
Boron 95,35%
Cadmium 95.974
Calcium 99.34%
Carium 90,.73%
Chromium 92.05%
Cobalt 70.674%
Copper 9B.T1%
Europium
Iron 94.88%
Lanthanum 91.54%
Lead 90.76%
Lithium 104 .42%
Magnesium 98.53%
Manganese Q4.59%
Meccury
Motybdenum 91.69%
Neodymium 78.96%
Nickel Q4 . 36%
Phosphorous 37.79%
potassium B88.36%
Samar jum
Selenium
Silicon 70.91%
Silver 99.02%
Sodium Q4 H4%
strontium 09.83%
sul fur
Tantalum 93.50%
Thallium
Thoriun
Tin 91.16%
Titanium 96.60%
Jungsten
Uranium
Vanadium 10.26%
Zinc 95.71%

Zirconium 95.06%

108

February 22, 1990
LA-505-151/4-0

D. M. Southwick
Acid Digestion
LA-S054459/A-0 .

Acid
Digest.
LMCS
Standard
%

91.70%
91.85%
91.80%
108.35%

99.05%

88.40%

87.60%

98.65%

93.7%%

108.30%

72.704

96.10%
99.20%

93.75%

Reagent
BLANK

Ppm

“0.05 LT
=0.14 LY
=0.01 47
~0.01 LT
0.00LT
-0.08 LY
0.02
-0.04 LT
0.06
-0.36 LT
-0.12 LT
-0.16 LT
0.00 LT
-0.01LT
0.07
-0.07 LY
-0.18 LY
-0.02 LT
0.01
0.01
0.00 LT
0.00 LY
-0.49 LT
0.00LT
0.13
-0.86 LT
“0.40 LT
~0.04 LT
0.04 LT
-0.07 LT
0.04 LY
0.00 LT
0.04
-0.05 L7
-0.29 LY
-0.35 LT
0.00 LT
0.12
-0.04 LT
-2.27T LY
-0.02 LY
0.02
-0.04 LT

LT: Less Than
NC: HNot Calib
HOT CALC: Hot

ICP REPORT

Digested Acid Standard
Reagent Blank

Sample
Duplicate

Spiked Sample

Wet
Weight
Sample

ua/g

119471
221
100

3
oLY
3537
aLr
B LY
212
36 LT
593
26 LY
&9
1LY
8124
51T
709
“1LT
915
5067
4
A
-76 LT
5
2090
=125 LY
67 LT
554
851
6 LT
75687
692
277
24 LT
799
48
50
100
2283
12591
41
59
104

rated
Calculated

Het
Weight
Sample

Duplicate
ug/g

133517
913
110
747

1
3534
804
741
91
43 LY
1494
24
923
3LT
8330
576
1192
980
988
5340
22
846
554
28
1996
734
56 LT
1109
571
s2r
80622
726
384
791
827
64
17
62
278
11627
41
904
866

£5015
F5023
F5016
F5017
F5018

Spike
Recovery
*

HOT CALC.

81.66%

NOT CALC.
88.08%

NOT CALC.
65.35%
10.00%
132.36%
128.5T%
95.04%

HOT CALC.
67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.

89.23%
NOT CALC.

100.76%

53.34%
NOT CALC.

422.28%
62.1T%

NOT CALC.
84.53%

1.7T2%

91.00%
B9.85%

92.53%
91.99%

# Instrument Standards Outside Control Limits

LMCS

ACID
Digestian
%

113.50%

97.80%

69.20%
84.79%
141.45%

99.65%

101.05%

97.60%

96.25%

43.80%

92.75%
104.00%

94.59%

Closing
LMCS
Standard
%

$9.40%

$8.57%

100.73%
97.58%
96.60%

101,90%
91.68%
92.27%

123.40%

101.92%

95.88%
93.81%
92.75%
105.95%
100.40%
94 .69%

91.78%
79.84%
94.95%
107.06%
90.39%

71.86%
102.65%
97.77%
102.81%

94.32%

92.29%
97 24%

0.00%
98.20%
95.75%



1CP  Results
Pate Anatyzed
Procedure:
Analyst:
Digestion
Procedures:

Aluminum
Antimony
Arsenic
Barium
Beryl!lium
Bismuth
Boron
Cadmium

‘ calcium

Cerium
Chromium
Cobalt
Copper
Europium
1ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Holybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Stroncium
Sul fur
Tantalum
Thallium
Tharium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
2irconium

Ditution
Factor

february 22, 1990
LA-505-151/A-0

D. M. Southwick
Acid Digestion
LA-505-159/A-0

L] )

Starting
LMCS Standard
Instrument Recovery
Standard
ppm %
98.80 98:30%
0.00
0.00
o7.92 97.92%
0.00
97.72 97.72%
95.35 95.35%
95.97 95,974
99.34 99,34%
0.73 90.73%
92.05 92.05%
70.67 70.674% #
98.71 98.71%
0.00
94.88 94.88%
91.54 91.54%
90.76 90.76%
104.42 104.42%
98.53 98.53%
94.59 94.59%
0.00
91.69 91.69%
78.96 7B.96% #
94.36 94 .36%
37.79 37.79% #
88.356 88.36% #
0.00
0.00 )
70.M 70.M% #
99,02 99.02%
94 4k 94 Ah%
99.83 99.83%
0.00
93.03 93.50%
0.00
0.00
91.16 91.16%
96.60 96.60%
21.33
32.32
10.26 10.26% #
95.71 95.71%
94.87 95.06%
1.00

109

Digested Acid Standard
Reagent Blank

Sample

Dupticate

Spike of Sample
Digested Acid Standard

LMCS Acid
Acid Digestion
Digestion Standard
Standard Recovery
ppm %
9.17 21.70%
9.19 91.85%
9.18 91.80%
10.84 108.35%
2.9 99.05%
8.8B4 BB.40%
8.76 87.60%
9.87 98.65%
9.36 93.79%
10.83 108.30%
7.27 72.70%
9.37
9.61 96.10%
.92 99.204
2.38 93.75%
10.00

F5015
F5023
F5016
017
F5018
F5019

Reagent
Blank

ppm

-0.05 LT
-0.14 LY
=0.01 LY
~0.01 LT
0.00 LY
=0.08 LT
0.02
=0.04 LT
0.06
«0.36 LT
-0.121LT
-0.16 LT
0.00 LT
-0.01LY
0.07
~0.07 LT
-0.18 LT
-0.02 L7
0.01
0.01
0.00 LT
0.00 LT
=0.49 LT
0.00LT
0.13
-0.86 LT
-0.40 LT
-0.04 LY
0.04 LY
=007 LT
0.04 LT
0.00 LT
0.04
=0.05 LT
-0.29 LT
-0.35 LT
0.00 LT
0.12
=0.04 LT
-2.27 LT
-0.02 LT
0.02
=0.04 LT

1.00

Sample
Digestion
Weight
Volume
Sample

Dilution
Three
ppm

2262.30
-2.98
-0.36

0.06
-0.02
66.98
-1.27
4.7
-2.00

-32.28
~3.75

0.4%9
-0.15
-0,61

153.84
-4.03
13.42
-1.32
17.32
95.96

0.08
«0.03

~70.06

0.97
39.58

-86.34
-33.58
10.48
16.11
~6.44

1433.20
13.10

5.25
-5.30
-16.61
-27.46
0.94
1.90
43.22
-1.11
-0.92
-1.29

1.00

page 1 of

0.4734 9
25.00 mL
Sample

Dilution
Two
PR

2242.70
=1.41
0.1
0.53
~0.03
69.72
~0.49
-1.99
4.02
=16.39
11.22
~1.39
0.37
-0.32
149.84
-2.15
3.47
-0.68
17.45
G4 .32
D.23
0.24
-21.03
1.48
31.58
-35.45
-17.07
10.66
45,39
=273
1437.60
13.10
9.68
-3.13
-10.60
-13.27
0.92
0.29
3.22
136.82
-0.74
0.20
c.11

101.00

3

F5016
0.01894

Sample

Dilution
ane
Ppm

2181.20
4£.19
1.89
1.01
0.01 LT

73.14
0.15 LT
-0,15 LT
7.40
0.68 LT
16.78
~0.06 LT
1.31
'0.02 LT
149.40
0.10 LT
10.87
-0.02 LT
16.95
92.65
0.59
0.79
-1.44 LT
2.39
32.00
-2.37 1Y
1.28 L7
18.15
16.87
0.11LT
1390.50
12.87
11.03
0.45 LT
15.13
0.90
1.79
0.97
5.76
238.42
0.78
1.11
1.96

21.00



1ce

Date Analyzed

Procedure:
Analyst:
figestion
Procedure:

Aluminum
Antimony
Arsenic
Barium
Beryllium
~ Bismuth
ped Boron
Cadmium
* cateium
Cerium
Chromium
Cobatlt
2 Copper
Europium
= lron
Lanthanun
in Lead
s bithium
¥ Magnesium
Manganese
~ % Mercury
Molybdenum
™ Neodymium
Hickel

™ Phosphorous

Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanjum
Tungsten
Uranitm
Vanadium
2inc
Zirconium

o™~

Dilution
Factor

Results

Digestion
Weight
Volume
Sample

Duplicate

Dilution
Three
Ppm

2712.00
-8.94
-1.72
-0.10
-0.06
.77
-1.55
~5.08

1.84
-43.80
-2.55
0.49
-1.47
-0.84
169.19
-6.40
~13.42
-1.67
20.08
108.47
-0.58
-0.39
-75.81
0.57
40.55
-103.80
“45.,17
-1.77
11.60
~7.26

1637.60
14.75

7.79
-B.09
-43.33
~35.40
0.35
1.25
-10,20
+2.58
-0.89
-2.24

1.00

Sample
buplicate
FS5G17
0.02031
0.5078 g

25.00mL
Sample Sample
Duplicate Duplicate
Ditution Dilution
Two One
ppm ppm
1776.80  1589.30
15.93 18.56
0.64 2.24
15.18 14.08
-0.01 0.04
99.55 94.24
16.33 15.22
15.05 15.59
15.10 15.06
-17.91 0.88
30.34 33.86
28,85 23.23
18.76 17.56
-0.30 0.06
193.26 176.29
10.55 11.71
22.78 24.21
19.91 17.86
12.18 10.87
124.97 113.43
-0.13 0.45
17.18 16.16
=10.30 11.25
19.56 18.51
54.11 48.36
-17.88 14.91
-18.30 1.14
17.98 + 22.53
95.81 87.40
9.22 10.71
925,16 g17.21
29.92 27.00
10.15 12.03
14.30 16.07
-6.93 16.81
-13.36 1.29
17.41 16.74
18.47 17.29
4.39 5.64
148.06 236.17
-0.66 0.83
18.35 16.92
17.59 17.69
101.00 21.00

119

LT

L7

LT

Spike of
Digestion
Weight
Volume
Spike of
Sample
bilution
Three

Ppin

1804 .80
0.00
-1.52
14.70
-0.07
93.56
16.23
13.06
7.81
=46.41
19.41
33.32
17.80
-0.84
198.76
4.76
1.22
18.94
13.55
129.74
-0.71
16.41
~50.07
18.95
53.07
~76.31
~48.94%
8.m
127.32
4.86
914.80
30.28
6.75
9.60
~42.72
-39.04
17.38
17.83
1.25
-22.34
-2.67
18.07
15.42

1.00

Sample

0.5262 g
25.00 mi

Spike of
Sample
bilution
Tuwo

Ppm

1828.70
15.93
0.29
15.59
-0.02
103.36
16.77
15.76
13.60
-16.98
30.96
32.23
19.30
-0.29
198.15
10.47
21.30
20.34
12.28
128.51
0.15
17.49
-10.00
19.95
53.81
-18.20
-17.31
17.55
106.47
9.65
946,02
30.67
11.06
14.44
-8.15
-12.35
18.06
18.93
4.34
157.72
-0.63
18.91
18.26

101.00

F5018
0.02105

Spike of
Sample
Ditution
One

ppm

1859.00
21.59
2.56
16.40
0.01
109.70
17.78
17.88
17.54
1.00
38.94
26.26
20.46
0.07
203.63
13.63
28.27
21.05%
12.61
130.87
0.54
18.72
12.94
21.23
54.67
17.49
1.44
26.01
102.36
12.56
959.77
31.47
13.89
18.73
16.72
1.54
19.25
20.08
6.47
275.52
0.92
19.74
20.54

21.00

LT

LT

LY

Spike
Recovery

3

NOT CALC.

B1.66%

NOT CALC.

88.08%

NOT CALC.
65.35%
10.00%
132.36%
128.57%
95.04%

NOT CALC.
67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.

89.23%
NOT CaLC.

100.76%

53.34%
NOT CALC.

422,28%

&2.17%
NOT CALC.

84.53%

N.72%

91.00%
£9.85%

92.53%
91.99%

Standard
LMCS
Acid

Digestion
ppm

11.35

Q.78

6.92
8.56
14.15

.97

19.1

9.76

9.63

4.38

2.28
10.41

9.44

10.00

page 2 of 3

Acid Ending

Digestion LMCS

Standard Standard
Recovery

% ppm

113.50% 99.40

97.80% 98.57

100.73

97.58

96.60

101.90

69,204 91.68

B4.79% 92.27

141.45% 123.40

101.92

99.65% $5.88

93.81

92.75

101.05% 105.95

100.40

97.60% 94,69

91.78

79.84

96.254 94.95

107.06

43.80% 90.39

71.86

102.65

T 77

102.81

93.84

92.75% 92.29

104.00% 97.24

30.52

98.20

94.59% 95.56

1.00



1CP  Results

pate Analyzed

Procedure: Page 3 of 3
Analyst:
Digestion
Procedure:
ACID ACID
" . DIGESTION DIGESY.
LMCS spike Spike LMCS LMCS LMCS LMCS
Standard Standard Standard Standards Standard STANDARD
Recovery LMCS 1D Values IDs VALUES 1Ds
Book Rook Book
A ppm # ppin # ppm #
added 5.0 mlL 81C1iA in 81C11A
103c15¢ 82C1A Sample 82C11A
+*
Aluminum 99.40% - 10.00 5.0 mL 100.00 100.00
Ant imony 104€15D
Arsenic
Barium 98.57% 10.00 100.00 . 100.00
Beryllium
It sismuth 100.73% 10.00 100.00 100.00
Boron 97.58% 10.00 100.00 100.00
7" Cadmiuwm 96.60% 10.00 100.00 100.00
Calcium 101.90% 10.00 100.00 100,00
C¥>coriun 91.68% 10.00 100.00 ‘ 100.00
Chromium 92.27% 10.00 100.00 100.90
€2 cobalt 123.40% # 10.00 100.00 100.00
Copper 101.92% 10.00 100.00 100,00
3 Europium
Iron 95.88% 10.00 100.00 100.00
L3 Lanthanun 93,81% 10.00 100.00 100.0¢
tead 92.75% 10.00 100.00 100.00
{7 Lithium 105.95% 10,00 100.00 100.00
Magnesjum 100.40% 10.00 100.00 100.00
"™¥ Manganese 94.69% 10.00 100.00 100.00
Mercury
e Mot ybdenum 91.78% 10.00 100.00 99.80
Neodymium 79.84% # 10,00 100.00 100.00
T Nickel 94.95% 10.00 100.00 100.00
Phosphorous 107.06% 10.00 100.00 100.00
o Potassium 90.39% 10.00 100.00 100.00
Samarium
Selenium !
Silicon 71.86% # 10.00 100.00 100.00
Silver 102.65% 10.00 100.00
Sodium 97.7T% 10.00 100.00 100,00
Strontium 102.81% 10.00 100.00 10¢.00
Sul fur
Tantalum 94 .32% 9.95 99.50 99.50
Thallium
Thorium
Tin 92,294 10.00 100.00 100.00
Titanium 97.24% 10.00 100.00 100.10
Tungsten
Uraniun
Vanadium 0.00% #
Zinc 98.20% 10.00 100.00 100.00
Zirconium 95.79% 9.98 99.80 99.80
Dilution 10.00
Factor

111
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=“_.

) ample hqme
Prnqrjmmw‘“

| NAME '7~9

Al
Shy
A
B
Be
3
b
G
Ga
e
oy
Co
u
P
Fe
Ll-':'i

S K
ebd
Mg
cMH
- My
Cho
. Nel.”

ML

vl .
-

eSm

" Hea

o
Aoy

Na

S
{3

LAY
T1
T
an
Ti
W

N
Ay

MY INT

1.34

o
0.91
2,066

.91

10415
96.03
70.64
145.73

.98 .

1.2
0.21
37.14

YT
oy W sd

1.11
186
00‘1*8
.78
141 05
0.71
2.70
L.la
4aith

'::UACI"

10.16
4.0%L
3,47
1.16
2,39

1896.56
1L W37
198,28
0.63
2.3

2,74
1.04

0.499
2.42
1.00
3.948
3.00
154.706
d.46

Fiﬁiluﬂibp'factor'

;| 81c1;a
Lt G8T

b]

" CONCEN

~0.141
-0,123
0.200
-0.000
-0,000
B.6884
g8.668
B.724
9.031
~0.249
(=0.217
(-0.281
H.974
-0 .00%
-0.017
BRI ]

8.2%51

C-0.016

8.907
0.01%
' 0-0155
~(, Q07
. +=0.182

©=0.012

9.443
g.o82
~0.4006
~0.048
0.011
9.002
.546
.9.076
0.041
~0.036
-Q,337
-0.344
0.104

0.09%
~1.943
~0.021

B.701
"0!:033

11.0000

23~ Lob 90

DILCOK

-1.99%
=1 -\"3'\:12

"y e
::_)A " -:Os.l

~0.052

~-0.00%
0? 719
O .38
94 Qa7
99,342
—-2.741
(=1.290
(~2.096
Q8. 712
=~ 060
-0 185
91.5939
G0.,75%9
~0.174
9. 535
H.162
0162

-=0.073

ﬁi-OO\J

fo0.131

103.87
88.35v
- . 4063
~0.526
0.12%
99.019
G4.,442
99.833
0440
-0.391
~3.601L
~3.782
l.186
“0.lak
1.0647
~16.98
~0.231
95 .706
-0.3635

RET

~ .4
-60.00
B.94

~11.83

-‘Ej u2'l.l

1.54
Ll
2.89
S
-4.006
-15.34
-5 .17
1.3l

ol O
—~a4.73
1.64

. 01
“5.32
l1.94
27 .69
C0.96
—4 .39

1

-30.0¢

- .44
24t
La0%

-3.9%5

~37.98

49,14
1.2%5
1.4
.48

§7.106

~53.,74
~19.5%
0.00
4.54
~10.76
155
~8,48
-29 56
1.64
-3.73

5o
a3

14



Bawple mane N
Progranme N

NAME WY INT

A 1.36

Sla o3
& 0.73
B 2.9%5

Tig 0.9
I 2.985
It auf
td 1l .46
Ca 0.70
Ci .48
cr 1.04

Ca SR
(M| 2,00

B I Y
Fe 1.11
La G.32
't O.2a
Yoi 2.76
Py 0. 54
Ay G.63
Hy D5
€m0 T0.62
M 4,03
I 2,22
[ 0.98
ﬁni Vi
peslim J.ad
e 1.13
- i 10.79
e §.77
T 3.48

& 2.66
——— ues I3
g G.5HE
N - 2.29

T 2,67
i 1.04
g 0.83
Ti 2498
W 0.54
L 3.8
U "’f L}"i
FAY 1.60
Zr 2.4l

Dilution Tactor &

114

BlCLLA
§8T

CONCEN

~0.071
“Q.162
-0.016&
(~-0.014
-3.000
(—0. LEO

0.00%
(-0.0%91
(=~0.090
(- 0.q0ﬂ
(-0.203
~0.17C
-0.0Ls
(-0.010
{(-0.018
~0.074
-0, 193
(~0.0L1%

0.008

Q.00%
-0.008

E; 3',,,!-
(-0.659
-Q.02%

0.010
(—0.99%3
(=0.920
~0.17%3
L B.aa?
(-0.07%9
(-0.292
“0, 0048
«“0.036
(~0.095
(=0.6L7Y
~0.310G
-0.0L9
(-0.019
~0.058
(~3.024%
(~0.040
(-0.018
~0.054

11.00060

Oh-Pal-90

DILCOR

-0 PR
].II:'.J\J
Q.17
(-0.1%4
=0 005
(~1.97G
0.038
(~0.5599

(—1.057
(“u.uf/

(=~2.33%
- .!. - df:‘:uﬁ
~Q 198

(-~0.007

i=0.201
~0.BLY
-2, 136

(00200

0,0?1

ST
no 08
91,690

(7 . 2ab
=)W 237

OuLEs

(=1Q.9%

(-%.704
~1l.85%a
FULDLa

(~G.87

(“"“. /[};
-0 .00%
~ (3. 396

(~1.046

(7,448
-3 807
-0, 209

(~G.2L2
- 65“

(--\.-’\J -

(-0.501

(~0.201
-0 .59

Ky

- 44
16806
—~H1 WG
-4.97
Y AN g
~1l1l.44
284012
~3.94
.—.O“ 1')
~3.6d
-9.87
-2 .57
ARt
ST Ot
“20.77
= 16.90
=21 .60
-4 .18

oy s
LB

i

18,82
“26.09
1.10
~15.01L
R R b

E' r.' ()Lf
~H.14
UnVﬂ

-1EB.80

0.93
=1 .06
=1 W18
-5, 01
R
-4, 322

-2
1. 98
~2E .54
- J'“ :}\'_f,
-0, 04

-y T

Tk ow ol K

...49 (e ]

Nl
L R
L Wt

—2.9Y

ooy

deomd u K

a7



Sample mane D B2CLIA
Programme ! EET

NOME My N CONCEN
Al 4,20 B.oogz
Sl 0.33 0.030
A 0.1 0.209
I 10% .44 B.902
ke .56 0.002
Ei 2,89 0.02¢
1} .00 0.0L11
Gl L83 (-0.042

L J.006 0.05%
Goe 7 OP G.249
5:1 ]u.. FJ..‘C#C)U
) 0.6 G424
G 2.02 ~0. 013
B J.13 G.016
Fe KLV Y B.626
I.a .33 -0.002
Ph QL5 0.036

i 82.73 9.493
ik £ 1.48 0.066
M Zd.aa 8.%999
iy 2.0 0.016
Mo 1.23 G.018
Crrel 11.19 7.178
fﬁi 41l.14 2.5%78
¥ 1.04G 0.067
15 2.48 (=0.9406

Hm .47 =0.40%
o Ral6 B.438
R 2.71 0.382

Ty SLE6G
HES 3.8
e 2,74

e

-G.02%
~0.167
-0.002
B Onﬁﬁ 0.073
Ta LGl B.4508
), M.?Q -0.103%
T 1.09 0.00%
on 11.21 H.287
T 3.3z .72
] 0.9% ~0.0069
U 3.69 2.93¢
L& 2,94 =0.027
i 2.10 0.010
ir 25.94 8.6324

;_r
[

Bilution factor * 11.0000

115

2a-Fab-~90

NILCOR

9f. B0
O0.216
Daaa?
U7 .04
0.02¢
UL B8B83
0.121
{~0.460
D878
QO.734
98,049
70.66%
-, LG8
0.171
94,8584
=~Q.020
0399
104 .42
L7727
94 560
G.171
0.194
FEHLUE6
94, ?hm
0. \.l
(=10, L
kIR R
ay.rav
B.635
=0 .RA77
-1 ..\.-..3".')
~G.03%
0»?.‘1\.?
95,034
=1L 138
0.0
9l.1Ens
YU6.601
-~0.099

eoydny
J
\-.‘d-.a«tdl.

_.0 ‘_.:(““:
¢L109
94.867

RSN

Q.67
216050
Go0a
L.02
13,67
L8.92
H.0¥

-~ .07
.60
1.36
L.Ga4
L1
=30 .a4
SaY6
163
=G24 56
.00
D04
L.1g
.01
21010
23,04
3.80
L.GO
9.6

IR 30
~ .

M I )

3w ety

WL

~15.3%
- :}. [ 'u" l.a
=17 .06
23, 4%
1.19
=46 .00
370,040
1,30

MR

]
~131 .50
J.2z
~30. 60
12016
l‘"

I



Eample

rramne .

Frogranme .

NAME

Ak
Sy
A
BEa
Le
i
3
Gl
L
Ca
Cr
Go
Cu
Bl
fa
L
P
G‘L i
ity
wMi
bty
i G
Ml
2.
e F
K

LG

8
Tl
Z)
?QNH
——
S
e 1
. T
P
5r
Ti

W
U
Y

AR
Zr

116

MV INT

1.38
0.33
.76
204
0.%1
Aall
2E.07
16 .33
36 .67
3.590
1.09
O.22
9,81
2.069
1.4
.66
D.u0
w77
31.4M
0.65
2.5
.78
3.99
Baad7
S.0d
H.79
‘Jhli
1.1%
4,20
40.57
H.ad
44,806
0.65
a4
“./“
L.04
0.89
3.286
&,ul
3.
@ uv
d4 .86

.42

Gallli

a8t
CONCER

-0, 023
~(.074
0.02%
~0.006
~0.,000
4.8484
L.B37
1.8326
2,167
~(.440
(-0.176
(-0.238
l.98L
(~0.00%
0.092
1.768
1.752
~0.017
1.9735
G.007
w0 . OuY
.87z
(=0.69%
“0.011
20166
0.876
(~0.50%
~0.087

1.454
L.874
1. "22

1.984
0.0&0
-3.063
=0 450
(-0.582
0.023
Q.113
~0.010
(—2.72G
“Q.025
1.6875
~0.04a8

DA-Tepkh-90
R&ED

- 59.‘4"1\
Y Y]
l’,l‘ ‘J(}
G
~1 6, A
1.50
1LY 3R
1,69
1.33
~2.09
- .1
el SR
181

Rk S R
..J..Ja..).

Q.94
1.19
=1 .00
1.03
10.98
w132 Nt

.76
L5
-3l .40
Q.94
2.69

L R L |
an Setid

-29 .84
GuPd
1.308
0,50
1.09

~00
lJ.f”
“Guél
dah?
.wﬂll
1.8%3

aPRCEI RN 4

~3.29
w16 .95
1.7
4 27

Taeaa

A

[ Ly
sty
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FE0LG
§5T 22-Fah-90 13145547

Gawmple fane
Frogramnme

&k P

NAME MV OIRNT CONCERN DILGOR R&D

il LB.67  )54.700 2234507 L.
Sl 0.33 ~0.034 =L.4ll ~113.89
e 0.74 G.003 Gull4a 26186
Lia 2.86 0.013 0.532 1L.03
Be OL81 ~0.00) =L 0535 el S0 R 3
L. 3.99 d . 7G0 GY.YLY Q.70
& 4.2 ~0.01% ~0.4an? ~31.71
Cul lLoad  (=0.043 ~l.98? ~%. 320

-

Ga 579 0.09g 4,023 2.8
L I ~0.400 ~16.329 -8 .28
Lr 1,99 0.274 11 .231) 6. 77

o Q.23 -0.0534 ] LB -7 4,
(MY} 2.1 0.009 L3271 50,61
By 2.7 -g.008 ~0.321 =10.80
Fa 15,460 3,655 149,84 1.90
La 0.a0 ~0.053 -2.154 “11 L9
Ph O.as 0.085 2.467 Ta 74
Li 9.7 ~0.0LY ~0.G78 “7 Y
¥ g 7,12 0.a426 17 .448 L
MR 20.34 2,300 94 .17 1.6l
o 2.ha 0.005 0,008 48.49
entio 1.19. 0.004 w286 G2y
M 4,16 (~0.513 -%1.08 ~10.51
€030 1 2,48 0.036 L.avy au.1l
1.72 0.770 3L 576 5,55

™ 2.9 (~0.865  (~25.4% -t 90
gfym 3. 4h ~0.416 17 .07 -3, 86
i L.2% 0.260 10.661 .16
~ 8l B.74 1107 4858380 L1.89
Ay 8.98 (~0.067 <m2.734 S4.50
e T 35,02 25.068 Lan?. 0.B7
5 9 .56 0.320 U.Lo“ 1.35
= 0.74 0.256 9.67Y 1.92
. 2,32 -0.07G I R -12.44
Tl 2,76 -0, 259 w1060 O, 64
o 1 1.04 ~). 324 ~13.27 -~ 55
St 0.8 0.02% H.919 5
T3, TS 0.007 O.2u% 27 .95
b 0.98 0.079 4,220 BB LHS
1] 5.72 1.337 186.62 7 .08
y 3.01 ~0.010 ~0.74a3 ~28.68
2 2.01 0.00% 0.196 16.59
i 355 0.003 0.110 199,97

-

i lution factor % 41.0000
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Sample name
Programne

NAME

Al
Gl
A5
fia
Y
ki
H
(s
o
u, [
Cr
Cio
Cu
i

‘s
Th
G
Ti
]

r

Wt

ar

"
-
-
-

MV INT

<l
dow s

0.3w
w70
ﬁuhb

0.51
'..’...13’
2.73
L.o4ag
0.54
I R
1.03
[ K
1,96
2.0
1.11
0.32
.28
2.76
D.u4a
0.58
2a.47
1.11
4,03
2.149
.96
2.47
S.43
l.i2
2“: \-J
S 76
o3.ad
2.606
0.56
®.28
L.67
1.04
0,54
2.38
089
3.28
2,95
1.54
a4l

HNOG

C‘C“J‘

CONCEN

~0.198
~0.089
(-0.050
(~0.014
~04 004
(~0.174
(~0.019
{~0.081
(~0.108
(—~0.489
{(~0.207
~0.010
t-0Jomn

(~G. 009
{=0.016
-0 .085
~0.060
(=0.018
(~0.006
~0.001

=0 014

~0.015
(~0.6%56
(~0.027
~0.008
(~0.974
(~-0.496
(—~0.210
(=0.111
(=0.080
(~0.296
~0.006
(~0.078
(~0.10%
(~0.64)
(-0.382
~0.017
(-0.019
~0.043
(-2.972
~0.037
(-0.022
-0, 053

A2-Feh~-90

REL

~Ga04
a5y
-17 6%
i R
-7 .70
R IRE:
I R
-l B
- 3
G L7
-1 .8

~L73.21

~14 .48
~=L1.01
DAY
I |
-0 L6
Sl R D
-l ??
~EG .00
~13.29
A% .37
"(.: u \.IH
4 .87
—86uﬁ0
w9
“1L.9%7
- L .()‘.13
-13.31
~ﬂn?h
-8 .4k
-10.50
~17.70
-11.11
~-2.82

“10.34
""]c:u' “
~L0.20
“10.3%
=1Q0.28
-13.13

“2.16G
=-11.97

119



Bample name
Gample code
Frogreamue

NAME

Al
Sl
Ng
I i |
[t
B
H
G
Ca
Ce
O
o
oy
Eu
. e
-
Fqﬁh
L

e, gt B2
'qﬁi
Na
-yl
3
0 a

i,
Lf

ir

Dilution

120

-

MY INT

g8.40
0.33
O.74
nL.72
0.5
3.10
2.8
1.49
1.91
.55
1.37
0,23
2.00
2.74
6.29
G2
0.25
2.80
Geld
B.7%
2.99
L.17
.99
.36
1.0
S a9
J.590
1.2l
2.49
9.03
G.37
5.54
[ Y
2.36
2,78
1.08
0.87
2,90
0.94

3.82

3-04
1.706
3.5l

o

factar

FE016G
10Q-10

56T

CONCER

22.399
-0, 030
~0.004
“0.001
~0.000

0.662
-0.013
(~0.047
(~0.0%0
-0, 320
(~0.039

0.005
~0.001
~0. 006

1.523

~0.040
0.132
~-0.013
0.171
0.9%90
0.001
-0.000
(~0.694
0.010
0.592
{(-0.8uY
~0.332
0.104
0.159
(-0.064
14.190
0.13¢
C.0hu
-G.082
~0. LG4
=-0.372
0,009
-0.002
0.019
0.425
~0.011
(~0.009
~0.013

101.000

Aa-Feh-90

DILCUR

2262.3
“~2.980
=0.361

0.058
-Q.024
G6.WEY
-1l.275
(=4 ,7200
(=2.004
~33.249
(~3.751

O 490
~0.146G
~O.Gl4a
153.84
-4 ., 025
18,401
R
17,319
. 9un

Ol
-0.029
{~70.06

Q.967
G9.58%
(~86.24
~33.58
10.482
16.107
(6336

1433.%2

13.1G6

.00
=L 297
~Lle.bl
~37 .40

0.943
~G.217
1.897
48 . 2al
~1.110

(-0.918

=1l 294

k&0

LR

-1 BE.75
=4, )
e LB
~141 .9
B LG
=19, 50
SR B
-16.94
-3.8%
-34.11
ATE .24
~146.0%
-7 .02
2.08
-7.87
Sl .ad
-4 e
2.7
2.48

95 .17
~709.5]
-7 .54
BO.6Y

) ELS
A Wi

-4 .48
-Sw 1L
40,21
S.71
-2.90
1,96
2.61
2h .8
4110
24,44
wfy . 24
BH.06
~-§532.78
PRI
G4 EY
-34.03
~3.13

i

IR




Sample name
Sample code 1
Frogramne

3L SE BF

NAME MV INT
Al 11G.36
Sy O .38
A 1.00

El.‘;';l 4,69
Ite 0.55
B 12.93
|3 Sad

Cl 1.67
o5 21,80

e 2,73
Cr 7.01
Eo O.23

) 2.92
1y PRI
[ 84, ﬂ]

L il O + '.-J 4

ﬁg 0.30

ti 2.86¢
) 44,890
s, 135,21
I “nuu
mj l H \J
Iﬂ 4]
1 4.1%
&a 6.1

|\ .:..u.J?
im 3.7
Sa 2,04
& E .99
Ay 1G.37

A 210,66
Lr 48.27
8 l.G#®
™ 2,86
Ti .30
Th L.l
S L.2%
Tl F.62
W 1.G7
4 6.2
¥ S84
YA Hal?
ir 4,40

ilutiom Ffactor

121

FEOLG

2-10
587

CONCERN

1363.595
0.694
0.314
0,168
0.001

12.189

0.02% "

(~0.0324a
1,334
0.114
2.7%96

-0 010
Q.uly
Q.003

224,900
0.016
L 812

~-0.004
HES
15,442
0.099
0.131
”0.240
L 30Y
A.J.Z
~0.39%
0.213
3.02%
2,811
0.018

Y231.7%
2.14%
1L.859
0.G74
2.533

L1857

0.299
0.1G62
987
39.736
0.130
0.18%
0.337

G.OQO0G

ot Rt
oy aly

DILECOR

p31EL.2
4.189
1.a887
1»009
07
”U.L’G
0.149
(~Q.146
7.402%
0. ﬁdﬂ
lh " -‘
"'0 ()-I\.
1w Hes
Q.0GUuY
1149.,40
G. 0‘;!\3
Lo,

-G Mi.’
.'.(r u‘J‘qls.J

I e
R (R

Q.59
0.78%
=1 .439
203946
51 95
~2.374
L.277
1&. 149
LG.E6?
0.111
139G¢.5
L2867
L1.004
0.4a4?
15413
Cu02
Lu793
0.974
G.744
238,42
0.780
1.109
1.960

A

Feh-90
RSN

Lol
B.ad
2.064
1.%906
28,29
L.Go
IR
=LG.77
1.1é
.u./ﬁ

. ':' v I

1.43
1.1%
I
Q.82
-~ 48,90
Ou77
L.a4
~-50.44
24.649
B3.07
15,25
24020
.83
1,09
3.%0
L .o
4,55
26,99
Q.LEG
.92
.19
L.4%
bl
1.41
G/



Sample mame “
Progranme .

NalME

Al
B fo
fs
o
Le
ki
It
£l
Ga
Ca
Lr
Lo
Cu
B
Fa
La
Lk
L
Yig
1
Ha
o
g
N
Ly
-1
S
~§ i
fey

wred 1

L
LT

122

MY INT

1.33
(.32
0.71
2,57
.51
2044
2.7%
1.47
0.5%5
Z.91
0.945
QL3
1.9%
276G
1.10
.82
Oul4
2.P7
G EY
0.57

) P
..:f..J.\'l

1.12
3.90
2,29
Q.46
A 1
.46
lal4
2034
.89
.47
.68
0.87
2,32
2.72
1.04
O.84
2.40
0.89
d.31
2097
1.55
3.44

HNOG

ST
CONCER

-0 187
-0.162
~0.037
(=0.012
-0.001
-0.108
(~0.014
(-0.04%
{~0.106
~0.418
(~0.24%
-0,..116
-0, 019
-0.008
(~0.031
(~0.091
.24
~0.0L7
(=0.006
~0.001
~0.00%
~0.013
(~0.796
-0, 026
~0.01%
(=1.022
~Q LG4
-0.13%
-0.028
(=0.072
(~0.264
-0.00%
(~0.06%
-0.078
~0.451
(-0.371
-0.0153
-0.016
~0. 045
(~2.568
~G.031
(~0.021
-0 . 03Y

22-Fob-90

RSN

L, 40
~15.8%
~13.04
~ L9
VAN N
mdQLAR
R IC IR R G

-0, 24
R RGN

“3.00
O R Y i
-17.92
~11.92
-21.599

~3. 406

-8 .66

-7 .50

-~ .70
-5, 32
~51 .01
NIV

“d .79
~2GLY6
-118 .5

G B
~L2.1l)
g, 00
~189.11

AV IREY
-13.35
~13.25
—-HB.Lak
~-12.37
=19.,%3

-7 .27
~38.30
-15.90
~27 .16
-11L.57
Sl T T

030
=-16.40

14:045083



Sample

NAKE

Al
Sl
M
T
Yees
i
it

Ld
Ca
Ce
Cr
Co
(Y]
B

Zn
Zr

Bilution

[REaTi I
Sample cade 1
Progranme

i

+% rx &%

VOINT

9. 87
0.59
0.73
2.70
0.51
2.14

.78
L. Ak

.52
3.91
1.3%9
.23
2.02
2,70
H.ao
0.32
0.25
2,77
a.uﬂ
‘3 - \-)
2.4
1.1%
3.94
3.34
1.3
2.4ah
Saad
1.17
2.4
2.9Q
18.18
U.88
0.65
2.31

T Iy
- r

1.04
0.36
2. 46
.93
4.8
.99
Lo?v
2.44

factor

FGO1710
100-10
887

CONCERN

B

26,8591
-0.0GH
=0.017
-0.001
0,001

0.711
(-=0.015
(=0.05¢C

0.018

—0.434
0.0

0.00%

~“Q.012

(=-0.00%

1.675
~0.063
...0 l s J
~Q.0L7

0.199

1.074
"'O-OOG
~0.004

(~0.751

0.006

0.401

(~1.028
~0.447
“0.017

0.11%5

(~0.072
16.213

0.146G

0.077

(~-0.080
-0.429
~0.351

0.00Y4
~0.007

0.01%2
~0.101
~0.036

(~0.009
~0.024

101,000

ity
“u A

DILCOR

27LEL0
~-8.938
-1 ,7aa
el ¢ IR VT A
-0 06
21.77%5
(~1.548
(-3H.088

L.sad

~43. 80

R I
P ;J»J

.QUO
-L. 173
(~0.837
169,19
Rl U T
-1d.42
~1.0b74
pO Q27
Go. 49
“O.JYF
"0.&91
»Ju Eal

0. 56Y
40,591
(~1L03.8
—a%.17
—1L.767
110596
(=7.26)
1637.6
Ld 746
7?7003
(8,086
-483.3%

SJMAO

*O.ibﬁ

Lu2&0
~10.2
~2.580
(~0. 893
~d.431

~Fak-90
RGT

0.t
"ﬁﬁﬂﬁﬁ
-4 “ u ‘1

~113.91
=-la.uy
6.1t

e R R
~3.67

7.8

-8.97
~29.82
175,00
-2a.0E

-7 .39

a4l

=%, 90
~15.7%

“Hh.G7

06.90

1.4

- TR A

" “
3w 2(.)

B.0Y9
O.44
7.9%
Ga.57
-, an

PR

e
- .90

-170.88
4,449

-4 401
0.9%
0.9%
26090
~18.73
~-4,71
-7 6%
317.24%9
~3l.62a
Q018
~198.14
~-15.78
=3 .94
-20.69

14308548



ESOQL7N
250-10
a1

Sanple nane :
Sample code 1 2
Programme :

U.'IJ:

NAME MV OINT CONCERN

Al 15.08 43358
B .36 038G
A% 0.7%9 0.01%
B 6.498 G.370
ite 0.50 “0.000

ki 4.l l 2,404
[ 7 w33 D.594

G 4 .75 0.367
Ca 8.08 0.368
(73 .81 ~Q.437
Cp 2.92 Q0.740
Co 0.8 0 704
Cu S.80 ST
Eiy a.72 “0.00!
Fe 17.02 4.714
Loa 058 O.Bb?
o ) 0.26 0. 556
Li 7.00 0.4B6
Fmiday .11 0.297
i1 26,76 .04
Hy 2,06 ~03.003
P UL 2.6% 0.419
Ml 4.39 -0.251
I 4.48 Q.477

¥ 2.2% 1.330
Ly 2056 ~0.430
- Sm 3.a5 ~0.4ﬂ@

) 1La50 Q.438
g0 H.5806 2.357

Ay 13.73 GL225
e Y 2] 23 .88 2565

Sp 18.27 0.730
O.7% 0.2a7
Ta a.98 G.34a9
Q‘Tl 275 -Q0.169
Th 1.04 =~Q.336
] 1.39 0.42%5
Ti 5.56 Q.451
(K] 1.01 0.107
U 3.74 3.611
s F.03 =0.016G
YAy Q.79 Q. 448
Zp 4.06 D.au

Bilution factor & 41.0000

Ad-Fah-90

DILCOR

1??6 8
L5.925
uC!ljnJ
Lﬁ»l?&
-0.01%
G9.55)
Th.334
LHLGU0
15,099
~17.91
30.0344
25,8435
18,785
-0.298
193,26
10.%546
an.ras
19.914
12,1483
24.97
~GL1lES
17,13
-10.50
19,503
4.l14
-17.84
-18.30
17 .976
9%.810
9.;20
G016
""(. \J Ll a
10,145
14,897
-6.925
R § ¢
12,4014
L&6.473

a0 o

148.06
VI R
18.3%4

L7.593

1,061
7.9
G452
1L.1%9
-7 5
L84
1.70
2.6
L.44
5.09
Fivg]

A-l" -

LuoLlw
1.3
...‘_‘:J “{_}‘I
1.1
Y
9.96
.73
Lokl
S 1.03
-9%.9%
~|u‘}(~l
-0 04
A et
2.1
~4 L 30
"'{.J.‘:‘t‘l
Ha07
.44
Lada
0.8
L.ovg
7.4l

#
A".‘! bl

~-19.57
-t P
3.01
L.38
3.39
G—)
”?.lu
VIR
2.48

14214201



Sample rane
code 1
Programme

Samp

NANME

Al
1 ]
a4
I
P
I
i
Gl
(g
Ce
Cye
Co
Cu
RN
Fea
L
o

T
" He
w1
Ao
S
b

o,
ok

lh
)
T
W
u
V
Znr

.
Ir

tilution

le

£3 3r 13

MY INT

85,09
G.a4
1.05

29.78
0.57

15,00

30,19

MBI L

IO )
43,13
2.73
12,69
0.50
L3.50
2.01
B9, 91
O.6%
.30

ary
27 .94
] \ [Ty
FeRY “ A

Lha.96
2.17
10.69
CYRC
16038
B.e2
2.06
2.1

y T
i e b nd

a1.82
39.10
125,34
98 .24
1.78
G.hl
'h‘ll '(iq
1.13

A B4

22.14

1L.66G
.22
3.57
L.t
11,21

factar

EH0L7N0
2-10

887
CONCEN

Y264.88

3.098

6.373
20346
0.00G2
LE.7006

N o
e wd

2,594
2.910
O.147
S.644
J.872
2,937
0.009
129,362
1.951
4,035
2,977
Law1a
Y1LE.906
0.075
2.694
LuB74
3.0689
g.0060
2.48%
0.190
3.758
L4.667
L.784
3136.20
4,501
2.005
LG79
“.801
0.21¢6
2.790
2.881
0.940
39.4361
0.138
2.820
2.947

G.00000

DE-Febh~90

DILEOR

21589.3
Pl el

18,8955
2,237
14.076
QL.0L4
94,0084
LS. 23l
15.993
15,063
IR 1=
33,6063
IR ]
L7965
0,056
L2629
11.70%5
24,369
17,860
10,878
) -l- -I.uu’&\)
A1
.I.G 164
lloadag
18,812
48,363
14.90&
L1327

b} "') £ 4y

At A m W) da

B7.400
16,705
381y

27.003
12,032
16.074
16,807

1.294
1H.739
17.289

HL.Gan
286,17

Q.827
LG.920
17,605

RED

“1 79
l.uC

LA L]
AL g

21 .33
710
21.59

e XA s any

21,939
20,09
62,47
22,19
20,89
215
$0.99
21,47
21.97

22,84
l'-" l)l

AL
21,90
26,21
20,73
39.48
2L.67
b R
2G.832
SEOEEG
ud " \.J‘('
27.90
23.76
1.1
21.23
20,23
21.18

LR Vs
niuLlr.!

44.08
d41.77
Sh.94
dl.17
4198

‘: ‘/U

21.97
21.70

L4133



9

Sanple nane
Frogeamme

NAME

Al
81l
fr5
Ra
Be
B
3

Cd
Cx
G
Gr
Co
(R
T
Fea
L
Pl
L
R L)
M
g
Mo
N
Mi
I.':

K

S
S
Si
Ao
Na
9
4]

L d |1. :a

9

L
T
on
Wi
W
U
Vv
ey
Zr

126

MY OINT

1.34
0.322
0.72
B,EG

51
G
2,94
1.47
0.5%50

o - g
I
LW P

1.04

Q.23
2401
2.72
1.13
0.32
Q.24
2.78
Q.84
G.87
2.5%
1.13
4,07

s

0.98
2,48
3.46
1.14
4.19
8.92
3. 48
2.68
0.57
.35
2.75
1.04
0.85
.42
0.90
5.32
.99
1.56
3.45

HNO 3
88T

CONCEN

~0.147
~0.147
~-0.02%
-0.010
~0.001
0.0
-0.001
(~0.049
(~0.109
-0 . 3688
{(~0.203
~0.092
0,015
~0.007
~0.,012
-Q0.0860
~0.266
-0.01%
~0. 006
~0.001
~0 . 004
-0.010
{(~0.011
-0.015

0.008
(~0.937
“0.416
~0.114

1.447
(~0.070
( 0 “‘al—“‘“:
~0.005
(~0.05%
-0 . 057
-0 . 384
-0.360
-0.007
-0.014
-0.035

~2,.399
""0 0....:
(-0.021
~Q.,03Y7

—

A3=Pokb-90
k&

=A% .76
~33u 9
G4 .06
“l?MQE
17,97
--314.173
HBa6.00
~W.31
~0. 29
-20 .26
~&G.0%
¢.00
~40 .09
-19.06
~329.,67
~17.16
~u0.83
-23.40
~d .74
~57.07
A I 4
=G4 .3
-3.68
~G6l.99
d73.18
~Ld.tA
-19.01
-39, 43
HB.HE
=764
“17.1G
~21.10

18046
~3h.49
-t

avhad \.:J
~10.9%
-5, 47

~25.13

14

ML Sy
PRI R I



Sample 2
Sample code 1
Programme ‘

NAME

Al
Eln
1%
[ta
Be
i

b
o
Ca
G
Lr
Co
Ll
Eia
Fe
L
C3p (1]
J L
TNy
o M
Ha
Londy T
N
N

L ﬁ
o S

G

Dilution

rame

MY INT

7.03
0.33
0,73
&L T
0.ul
.83
4.67
2. B8
Faih
3.90
Leind
G.26
Bu?u

2.70
7.79
0.34

DL 2g
44

M)
11.62
2.5
1.74
4.17
u.lV

WA E
3.51
Z.43
1.20
S.94
10.8%
LL.79
9.1a
Q.04

3 9

P -J

d.72
.04
1.07
3a.71

0.9%

g 4%

T

.07
3.94

Fagtar

1‘.‘|J01£l\)
100~10

ooy

wi wl
CONCEM

17.869
G.000
~0.01%8
O.146G
~0.001
Q.93G
0.10G1
Q.l2e
Q.077
(=0.4G0
0.1%9%2
0,330
0.176
(-0.008
L.SGE
0.047
0.012
0.188
0.134
1.28%
=-0.007
0.162
(=0.496
0.188E
0.525
""0 - }q(.a
(~0.44%
0.07%9
1.361
0.048
G057
0.300
0.067
Q.09%
el I R
(—0.38¢6
0.172
0.176
0.0L3
~0.321
-0.026
0.179
0.153

101.000

22-Feb~-90

DILCUR

L8042
QL0000
=1, 53
14,096
-0, 070
98 GG
o7
13,0603
7810
(46,41
19,414
3,334
17.80%
(~0.8358
}Qﬁu.
w757
..220
18.94%

Ta.5a7

126 .24
“0,.705
16408
(=30.0%
18.948
93.0006
ST
(—-af.va

L.009
127, 08

4,859
914,80
30.277

H.750

9.600
-33 .70
(~39.0a
17.380
17.825

1.2%0

”2..4
- L}l:}b

LB.06Y
165.417

REN
unl‘:}.

=895 .74
O.16
~35.30
0.98
1.6y

a0 \')

0.76
=-7.93
I A
11.67
G.G7
-7 .48
G.ag
17,63
178,14
OL86
Quls
0.34
~57 .76
1.9
~H .50
1.599
IR
~3 .94
.
GO 04
0,94
3 uLIj'
Gl
0.8
17.4%5
7.97
P R
-8.78
9.0
.10
22011
Nt
=-32.40
1.0%G
1.383

142837210



Sample mname
Sample code
Progaramme

NAME

Al
[ lu
A
| S
ke
ki
It
G
Ca
Co
Cr
Co
Cu
Esl
et
La
'[ﬂil
i,
ny
Nb
Ho
Ly
Ml
WY

il
Zn
A

Dilutiaon

128

=
Ef 3T BE

MV OTNT

L% .48
O.36
Q.75
7.10
0.91
4,69
7 .34
4..139

0
\3..11
2.9
G.29
3.91

ey vy
K- i

17.42
Q.38
26
7,08
Sel4
27,51
2.61
2.67
4,40

.
G4.9d
2,35

256
a.46
1.30
He7l
B0
24.381
LE.6S
0.76
2.99
2,77
1.095
1.41
GGG
1.00
3.76
3.02
10.03
4,70

factor

Fa00lg
25010
SHT

CONCEN

44,603
0.388
0ro07
0.360

~0.000
2.521
0.40%
0.384
0.332

-0.414
0.755
0.786
0.471

-0 . 007
4.83%

e

0.519
0.496
0.300

3.134 -

0.004
0.427
~0.344
0.487
1.312
~0.444
-0, 433
0.4328
2.597
0.23%
23.074
0.748
0.270
0.35%
-0.199
~0.301
0.a440
0.462
0.106
J.847
~0.01%9
0.461
0,445

P 41.0000

22-Fen-90 14531:03

DILOCOR

12,7
15,928
Q.29%
15,592
=0 . 020
03 .06
LG 766
LS.704
13,5947
“16,96
\'.jG‘":
QQ.RE"
19,297
~0.28%
198.15
13472
21,3297
204337
12,281
128.91
0. ]'ﬁ
L7 .oany
-, UUU
19.9%%
BE.E09
~18.?0
""l.' uv-! 5
17.%546
TOG. a7
\J (l—")
D46, 03
d0.G71
11.0%89
14.43%8
-B.15]
G A
Lig.059
183.934
4,540
187 .72
e L R
18.918
19.260

RED

1.4
4,39
10644
1.37
37 L HYE
1.30
ppc !
3.64
1.73
=594
2079
S.0%
1.3
-9.11
1.5
2.1
4,03
0.99
.49
LL63
Hanh
o

s I B
2.9
2.37

“85.04

~“H.AQ
1.70
a1
2.86
1.04
1,30
G732
2,90

-8 .70

~-11.27
3.83
1.70
Gu5a
6a.8Y

~9. 5
1 fige]
2,329



Sample name
Sample code 1
Frogranme

NAME

Ml
Eln
&
fa
e
Bi
It
o
Ca
)
Cr
G
Gu
Bl
e
L ]
ek
arloi
M
fﬁﬁ
Ha
o
i
Ni
1.8
K
Bm
53
WL
9
i
e

k.‘
o
ir

Lilutian

129

FE 5E 54

MY INT
99.29
G.98
1.10
34.24
Q.58
15.21
24,77
2%.35
48.68
5.7
14,37
QL83
15,39
d.04
11%.30
Q.75
0.38
32,41
SE. 43
187.92
389
13.19
G.GO
18.33
Ya.a4
dala
3.73
2.4
4,81
44,13
146,55
114.02
1.96
7.31
344
1.1
4,87

25.3

1.76
G.O7

L I T T
N I

b9.73
12,45

factar

-
-

FO018Y
2-10

S6T
CONCERN

1809,8%
4. 594
0.427
o, 743
0.002

18.28%
2,964
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